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1. INTRODUCTION

The Hannah Marine Corp (HM) site is an active 97-acre facility with
30 employees. The facility is designed to support the transport of bulk
liquid chemicals by barge. Operations at the facility include repairing
and cleaning barges. Vaste chemicals, which are vacuumed from the
barges during cleaning, and wastewater are currently stored in tanks at
the site. Formerly, they were dumped directly into an adjacent shipping
canal or stored in open lagoons (E & E 1986).

The date of the site discovery is not known, but the first signifi-
cant legal activity concerning the site occurred in November 1979, when
the Metropolitan Sanitary District of Greater Chicago (MSD), a division
of Cook County, the lessor of the land, served an eviction notice to
Hannah Marine Corporation, the site operator. This notice stipulated
that two storage lagoons on the site could no longer be used for the
storage of wastewater and chemicals (Schroeder 1979).

The site was evaluated in the form of a preliminary assessment (PA)
that was submitted to the United States Environmental Protection Agency
(U.S. EPA). The PA was prepared by Jim Wiggins of the Illinois Environ-
mental Protection Agency (IEPA) and is dated March 29, 1984 (U.S. EPA
1984).

On May 8, 1985, Ecology and Environment, Inc. (E & E), Field
Investigation Team (FIT) conducted a screening site inspection (SSI) of
the HM site. As a result of this inspection, E & E FIT was tasked by
U.S. EPA to conduct an expanded site inspection/groundwater pathway
assessment (ESI/GPA) under technical directive document (TDD) F05-8810-
002, issued on October 6, 1988. The general objectives of the ESI/GPA
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vere to determine the effect of the site on local groundwater quality,
to prepare a hydrogeologic report, and to collect data to meet Hazard
Ranking System (HRS) scoring criteria. Specific objectives to ac-

complish this task include the following.

o To install and develop six monitoring wells, including an

upgradient well.

e To identify groundwater characteristics and to determine

groundwater flow gradients.

e To determine whether an observed release of hazardous

substances to groundwater has occurred.

e To further determine waste characteristics of soil in order

to provide areal extent for HRS scoring.
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2. SITE BACKGROUND

2.1 SITE DESCRIPTION

The HM site is a 97-acre parcel of land that is located in un-
incorporated Lemont, Illinoisg, in portions of both Cook and DuPage
counties (N1/2 sec. 14, T.37N., R.11E.). The site is situated on a
point of land that lies at the confluence of the Chicago Sanitary and
Ship Canal (SSC) and the Calumet-Sag Channel (CSC). The abandoned
Illinois and Michigan Canal, trending east and west, divides the 97-acre
site into a northern portion and a southern portion. The site is
bordered by the SSC on the northwest, the Illinois Central Gulf Railroad
on the southeast, State Route 83 on the east, and the CSC on the south.
The Des Plaines River is located approximately 1,000 feet northwest of
the site (see Figure 2-1 for site location).

The HM site is currently active in support operations for the
transport of bulk liquid chemicals and petroleum products by barge (U.S.
EPA 1980). Operations at the site include a barge repair and cleaning
shop with docks on the south side of the SSC (E & E 1986) (see Figure
2-2 for site features).

An office building is located in the northern portion of the site.
The barge repair shop is located approximately 100 feet east of the
office building. Wastewater from the barge cleaning operations is
stored in an aboveground tank farm approximately 100 feet east of the
repair shop. The tank farm consists of a primary 436,000-gallon water
tank that is enclosed by an approximately 160-foot by 150-foot earthen
berm. The berm is approximately 4 feet thick and 4 feet high. Two
smaller 60,000~ gallon tanks lie approximately 10 feet east and west of
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FIGURE 2-1
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FIGURE 2-2
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ihe primary water tank and contain waste oil and gasoline. A row of
vacuum tanks and fuel oil and gasoline storage tanks lies approximately
50 feet north of the bermed area. A pump house is located approximately
25 feet east of this row of tanks.

The site is accessed by a gravel road that turns off of Archer
Avenue at the southeastern edge of the site. This access road extends
along the western boundary of the site and enters a parking lot that is
located west of the office building. Smaller access roads and gravel
parking lots and maneuvering areas surround the tank farm and other site
Structures.

FIT photographs from the ESI/GPA of the HM site are provided in
Appendix A.

2.2 SITE HISTORY

The HM site is located on property owned by the Metropolitan Water
Reclamation District (MWRD) and leased to Hannah Marine Corporation
(Barnas 1989). Until 1990, MWRD was identified as MSD (Sustich 1991).
The site is an active facility that began operations in 1951 (Barnas
1989). The nature of site operations before 1951 is not known, although
it is presumed that the property was undeveloped prior to this time.

Hannah Marine Corporation functions primarily to support the trans-
port of bulk liquid chemicals and petroleum products by barge (Wiggins
1984). Hannah Marine also operates a barge repair and cleaning shop
(Wiggins 1984; E & E 1986). 1In its cleaning operations, Hannah Marine
vacuums storage compartments of barges to remove the remaining chemical
products (E & E 1986). Occasionally, the storage compartments are
steam-cleaned with a detergent to remove chemical residues from the
walls and floors. The amount of wastewater and sludge generated from
the cleaning of a single barge varies from 9,000 to 15,000 gallons, with
approximately 90 to 120 barges being cleaned per year (E & E 1986).

During the period from 1951 to 1958, wastes generated from the
cleaning operation were discharged directly into the SSC (E & E 1986).
This method of disposal was discontinued in 1958 at the insistence of
MSD. In late 1958, two unlined retention lagoons were constructed on-
site to store the cleaning vastes (see Figure 2-3 for site conditions,

1961, showing an aerial photograph of the HM site and location of one
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iagoon). Another lagoon is believed to have been located at the far
vestern edge of the site, in the vicinity of an ongoing construction
project (Sustich 1991a). The storage tank farm was built in the area of
the first lagoon sometime after 1974 (see Figure 2-4 for site con-
ditions, 1974, showing an aerial photograph of the HM site and location
of the storage tank farm). The lagoons were used until 1978, when MSD
insisted that they be filled. At this time, MSD constructed two
groundvater sampling sumps (E & E 1986).

In November 1979, MSD prepared a 60-day eviction notice to be
served to Hannah Marine Corporation unless it complied with specific
provisions prepared by MSD (Schroeder 1979). The provisions stipulated
that Hannah Marine obtain a proper holding tank for liquid wastes, dike
the liquid wastes present in the lagoons on-site, and comply with
demands made by IEPA for cleanup procedures and future handling of
wastes (Schroeder 1979).

On November 16, 1979, MSD, U.S. EPA, and IFPA met with Hannah
Marine to discuss the progress of cleanup procedures at the site
(Schroeder 1979). During the discussion, it was determined that approx-
imately 5,000 gallons of wastewater from the lagoons had been pumped out
and disposed of at the VWinthrop Harbor disposal facility, approximately
55 miles north of the site. Also, the on-site lagoons had been diked,
as requested by MSD (Schroeder 1979).

In November 1980, Hannah Marine filed an application with U.S5. EPA
for a Hazardous Waste Permit (U.S. EPA 1980). With the application,
Hannah Marine supplied a diagram of the facility showing a tank labeled
"waste 0il"™ and another tank labeled "contaminated water." These tanks
were located in the diked area formerly occupied by the lagoons (U.S.
EPA 1980). The exact date of their placement on-site is not known, but
apparently the tanks had been placed there for waste storage after the
lagoons were diked and filled.

On April 9, 1982, a representative from IEPA conducted an inspec-
tion of the HM site to determine compliance with the Resource Conserva-
tion and Recovery Act (RCRA) (Bechely 1982). During the inspection,
several deficiencies in compliance with RCRA were noted. The defici-
encies included a lack of chemical and physical analysis of stored

wastes; a lack of detailed information on the types and quantities of
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Qastes generated; and a lack of information on the subsequent treatment,
storage, and disposal of wastes. Hannah Marine was ordered by IEPA to
rectify the deficiencies or face possible enforcement action by U.S. EPA
(Bechely 1982). Hannah Marine complied with the IEPA request in July
1982 by supplying the agency with the appropriate documentation (Lambert
1982).

Lack of information concerning the cleanup procedures as a follow-
up to the removal of the lagoons prompted IEPA to perform a Potential
Hazardous Waste Site PA on March 29, 1984 (E & E 1991). As a result of
the findings of the PA, E & E FIT conducted a screening site inspection
(SSI) at the HM site. The SSI, conducted on May 8, 1985, included a
reconnaissance inspection and the collection of three on-site ground-
wvater samples, three sediment samples, and one wastewater sample from an
aboveground storage tank. During the SSI, FIT noted that the material
vacuumed from barges was stored separately from the wastewater. The
vacuumed material was stored in an aboveground tank farm near the on-
site office building, while the wastewater was stored in the tank in the
area of the former lagoons. The contents of the waste storage tanks
were being shipped to the Chem Clean Company in East Chicago, Indiana,
for disposal. Wastes were shipped twvo to three times per year. FIT
also observed that the diking around the wastewater tanks was in poor
condition and that no diking was present around the waste storage tanks
(E & E 1986).

Chemical analysis results of the FIT-collected on-site samples
indicated the presence of several U.S5. EPA Target Compound List (TCL)
compounds, including chloromethane (118.7 mg/kg), vinyl chloride (296
vg/L), chloroethane (271 ug/L), 1,1-dichloroethane (1,360 pg/L), 1,1,1-
trichloroethane (1,090 pg/L), and toluene (172,264 mg/kg) (E & E 1986)
(see Figure 2-5 for areas of contamination identified during the SSI).

On July 17, 1987, IEPA conducted a RCRA site inspection at the
HM site (IEPA 1987). During the inspection, IEPA noted several apparent
violations, including improper labeling of hazardous waste storage tanks
and the lack of a description in Hannah Marine’s 1986 annual report con-
cerning efforts to reduce the volume and toxicity of wastes generated at
the site. Hannah Marine Corporation was informed by IEPA of the viola-

tions on August 31, 1987, and given 15 days to respond (Kissinger 1987).
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ﬂannah Marine responded in September 1987 by providing the information
that IEPA had requested (Rosemarin 1987). Upon reviewing the informa-
tion provided by Hannah Marine, IEPA then determined that the previous
violations had been resolved (Chappel 1987).

In 1990, a construction crew was contracted by MWRD to excavate a
pit near the site for a water diversion system (Kelley 1991). The pit
was located approximately 75 feet north of the CSC and west of the
junction of Archer Avenue and State Route 83, which is located im-
mediately to the southeast of the site. The construction crew noticed a
heavy oil, presumed to be #5 or #6, coming to the surface from the pit.
The construction crev performed a leachate test and determined that the
0il was nonhazardous. They removed the oil and proceeded with the ex-
cavation. Frank Kelley, an engineer from the Industrial Waste Division
of MWRD, also collected a sample of the waste (Sustich 1991b). The
results of the analysis of the sample collected by Kelley are not known.
Kelley alleges that the o0il came from the HM site (Kelley 1991).

No other known regulatory, enforcement, or remedial action is known

to have occurred at the HM site.

2.3 REGIONAL GEOGRAPHY

Physiography. The area around the HM site comprises the Wheaton

Morainal Country of the Great lLakes Section of the Central Lowland
Province. The HM site lies near the western edge of the Wheaton
Morainal Country in a flat, low-lying valley created by an outlet from
glacial Lake Chicago. This valley is now part of the channel of the
present-day Des Plaines River (Willman 1971). The 97-acre site is
located on a point of land at the confluence of the SSC and the CSC.

The site lies at an elevation of approximately 600 feet above mean sea
level (MSL) and, as a result of extensive engineering of the surrounding
wvaterwvays, is generally flat (E & E 1986).

Hills that rise above the valley represent the effects of continen-
tal glaciation and were formed as kames, kame terraces, eskers, and end
moraines. In some areas near the site, portions of Silurian reefs
protrude through this glacial cover. The present-day topography of the
surrounding hills has resulted from dissection of the glacial features

by existing streams and rivers (Willman 1971).
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The HM site lies near the major drainage divide that separates
wvaters that flow to the Gulf of St. Lawrence through the Great Lakes and
those that flow to the Gulf of Mexico through the Illinois and Missis-
sippi rivers (Willman 1971). The Des Plaines River, which flows south-
vest, drains the southeastern portion of DuPage County. Much of Cook
County was formerly drained toward Lake Michigan through the Chicago and
Calumet rivers. Construction of locks along these rivers, however, has
reversed their flows, and they now flow into the Des Plaines River
through the SSC and the CSC. The Des Plaines River, therefore, is now
the major drainage for DuPage and Cook counties. Some areas near the
site, such as sloughs, bogs, and kettles, are essentially undrained
(U.S. Department of Agriculture [USDA] 1979).

Principal soils in the site area are mapped as Romeo silt loam,
which consists of an approximately 5-inch layer of loam overlying car-
bonate bedrock, and Orthents stony. Orthents stony consists of stones
and boulders that have been dredged from the underlying carbonate
regolith or blasted from the bedrock during the construction of nearby
waterwvays.

Climate. The climate in the area of the site is temperate cold and
dry in the winter and hot and humid in the summer. The mean temperature
is 21.1° F in January and 72.2° F in July. The mean annual precipita-
tion, which is well-distributed throughout the year, is 33.42 inches.
The average seasonal snowfall is 38.3 inches. The lowest monthly
precipitation, 1.24 inches, occurs in February, and the highest, 4.04
inches, occurs in September.

These data, which reflect conditions in Chicago, were prepared by
the National Climatic Center in Asheville, North Carolina, for the Soil
Conservation Service (USDA 1979). Prevailing winds in the area are
westerly at 11 miles per hour in January and southwesterly at 8 miles
per hour in July (U.S. Department of Commerce 1979).

Demographics. The HM site is located in an unincorporated area of

the city of Lemont, a primarily residential rural community with a
population of approximately 4,600 persons. Most of the city’s residents
live in old residential neighborhoods in the city’s center, which lies

approximately 3 miles southwest of the HM site (Guizzon 1991). 1In 1980,

2-11



Ehere vere 2,256 persons per square mile in the city of Lemont (U.S.
Bureau of the Census 1982).

Land Use. The HM site lies in a primarily commercial/industrial
and recreational area of unincorporated Lemont. Forested land surrounds
the residential areas of Lemont and Downers Grove, and is the most
dominant landscape in the site area. Much of the forested land is
maintained as forest preserves and parks (United States Geological
Survey [USGS] 1962, 1963, 1963a, 1963b). Agriculture is limited to only
small areas around the site.

The Argonne National Laboratory reservation is a 1,700-acre multi-
disciplinary research facility that lies approximately 1/2 mile north-
west of the HM site. Approximately 50 laboratories and administrative
buildings occupy small portions of the reservation. The remainder of
the property is forested land (Foster 1991).

In the immediate site area in the Des Plaines valley, FIT observed
several salvage yards and ongoing commercial construction projects.

Waterwvay Use. The SSC and the CSC are major waterways for barge

traffic between inland industries and Chicago area ports along Lake
Michigan. All types of manufactured products are transported on the
barges, but raw materials, such as chemicals, sand and gravel, coal,
petroleum products, and grain, are the largest components of the water-
way traffic (Wadleigh 1991).

2.4 REGIONAL GEOLOGY AND HYDROGEOLOGY

The regional geology of the HM site is characterized by mildly
deformed Paleozoic sedimentary rocks that are overlain by unconsolidated
Quaternary glaciogenic deposits.

The unconsolidated sediments are almost entirely Wisconsinan in age
and represent a variety of glacial environments. Till deposits, pri-
marily moraines, are unsorted and range in texture from dense clay-rich
material to gravel- and sand-rich material (Zeizel et al. 1962; Willman
1971). 1In DuPage County, these deposits arve expressed as a series of
end moraines, trending north and south, which record short and rapid
fluctuations of the margin of the Michigan Lobe. These moraines are
generally assigned to the Valparaiso Moraine, which is a morphostrati-

graphic subdivision of the Wedron Formation (Willman 1971).
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Glaciofluvial deposits in the region are generally well-sorted
bodies of clay, sand, or gravel that are expressed at the surface as
kames, kame terraces, and eskers. Some of these features are draped
along the slopes of more prominent moraine or bedrock topographic highs.
Glaciofluvial sediments are also interbedded with till material as
lenticular, discontinuous, and erratically distributed bodies. Some
glaciofluvial material is also found as residual valley train deposits
in major drainages that have survived to the present day, such as the
Des Plaines valley (Zeizel et al. 1962; Willman 1971) (see Figure 2-6
for regional surficial geology of the site area).

The major drainage for glacial Lake Chicago is known as the Chicago
outlet. This feature, which was active intermittently throughout much
of Wisconsinan time, eroded through previously existing drift to form
the Des Plaines valley, which forms the channel of the present-day Des
Plaines River. The erosion of the Chicago outlet was so extensive that
bedrock has been exposed along some stretches of the Des Plaines valley
(Willman 1971).

Regional bedrock consists of a massive sequence of sedimentary
rocks that were deposited in the basin and along the margins of a shal-
lov continental sea (Willman 1971) (see Figure 2-7 for a generalized
stratigraphic column of the site area).

Silurian rocks form the bedrock surface throughout most of the
region. Composed almost exclusively of dolomite, these rocks are divid-
ed into series that are separated by minor interruption in sedimenta-
tion. The younger Niagaran System consists of three formations. The
youngest of these, the Racine Dolomite, is characterized by large reefs
of pure dolomite that are flanked by argillaceous and silty dolomite
with lenses of green shale. The Waukesha Dolomite is a brownish,
slightly silty, fine-grained dolomite that occurs in smooth-surfaced
beds. The Joliet Dolomite, the basal formation of the Niagaran System
in the region, is characterized by interbedded, red, coarse dolomite and
greenish-gray, argillaceous dolomite with green and red shale partings
between the beds, light gray to white cherty dolomite, and mottled pink,
vuggy pure dolomite (Willman 1971).

The Alexandrian Series of the Silurian System consists of two for-

mations in the region. The Kankakee Dolomite is composed of gray to
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pinkish-gray or white dolomite. The Edgewood Dolomite is argillaceous,
cherty brownish-gray dolomite (Willman 1971).

The Ordovician System in the region comprises 17 formations in 3
series. These formations, from youngest to oldest, are divided into
five groups as follows: 1) Maquoketa Group--Neda Formation (oolitic
limestone), Brainard Shale, Fort Atkinson Limestone, Scales Shale;

2) Galena Group--Dunleith and Wise Lake formations (limestone and dolo-
mite), Guttenberg Formation (dolomite and limestone); 3) Platteville
Group--Nachusa Formation (dolomite and limestone), Grand Detour Forma-
tion (limestone and dolomite), Mifflin Formation (limestone and dolo-
mite), Pecatonia Dolomite; 4) Ancell Group--Glenwood Formation (sand-
stone, dolomite, and shale), St. Peter Sandstone; 5) Prairie du Chien
Group--Shakopee Dolomite, New Richmond Sandstone, Oneota Dolomite,
Gunter Sandstone (Willman 1971).

The Cambrian System in the region comprises seven formations.
These formations, from youngest to oldest, are as follows: Eminence
Formation (sandy dolomite), Potosi (Trempeleau) Dolomite, Franconia
Formation (dolomite), Ironton Sandstone, Galesville Sandstone, Eau
Claire Formation (sandstone), and Mt. Simon Sandstone (Willman 1971).

The bedrock in the region of the HM site lie along the northeastern
flank of the Kankakee Arch. This broad, asymmetrical anticline,
trending northwest and southeast, is a northwestern extension of the
Cincinnati Arch and separates the Michigan and Illinois basins. Dip of
the bedrock is less than 1 degree east and southeast.

Hydrogeology. The groundwater system in the region of the HM site

consists of six basic geohydrologic units: glacial drift aquifers,
Silurian dolomite aquifer, leaky confining beds of the Maquoketa Group,
Cambrian-Ordovician aquifer, confining beds of the Eau Claire Formation,
and Mt. Simon aquifer.

Sand and gravel of the surficial glacial deposits constitute the
Prairie Aquigroup. This aquifer is poorly distributed in the region.
Wells that draw from the Prairie Aquigroup in DuPage County range in
depth from 61 to 136 feet and produce 20 to 750 gallons per minute (gpm)
(Woller, Sanderson, and Sargent 1986; Zeizel et al. 1962).

Silurian Dolomite in the region constitute the shallow Upper

Bedrock Aquigroup. Zones of saturation exist primarily in joints and
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(fractures, which have been enlarged by solutioning, in the eroded
surface of the Niagaran Series. Wells that draw from the shallow Upper
Bedrock Aquigroup in DuPage County range in depth from 75 to 425 feet
and produce from 200 to 2,500 gpm (Woller, Sanderson, and Sargent 1986;
Zeizel et al. 1962).

Relatively impermeable shale beds of the Maquoketa Group underlie
the Silurian Dolomite. These beds allow leakage from the Silurian
Dolomite into the underlying units (Woller, Sanderson, and Sargent 1986;
Zeizel et al. 1962).

The Cambrian-Ordovician, or the Midwest Aquigroup, underlies the
Maquoketa Group. Small yields are obtained from joints and fractures in
the Galena and Platteville groups and the Prairie du Chien Group, and
from poorly indurated zones of the Glenwood and St. Peter sandstones.
The main producing formations of this aquifer are the Ironton and
Galesville sandstones, which are consistently permeable, clean, and
friable. Wells in DuPage County that draw from the Midwest Aquigroup
range in depth from 1,356 to 1,630 feet and yield 500 to 1,350 gpm
(Woller, Sanderson, and Sargent 1986; Zeizel et al. 1962).

The Eau Claire Formation, which underlies the Ironton and Gales-
ville sandstones, acts as a relatively impermeable confining layer that
maintains head pressure between the Midwest Aquigroup and the underlying
aquifer (Woller, Sanderson, and Sargent 1986; Zeizel et al. 1962).

The deepest aquifer in the region is the Mt. Simon Formation, which
constitutes the Basal Bedrock Aquigroup. This aquifer is generally
salty and of poor quality. Wells in DuPage County that draw from this
aquifer range in depth from 1,793 to 2,062 feet and produce 750 to 1,000
gpm (Woller, Sanderson, and Sargent 1986; Zeizel et al. 1962).

Regional groundwater flow in the shallow bedrock aquifer is toward

the Des Plaines River, as determined during the ESI/GPA.
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3. PROCEDURES

3.1 INTRODUCTION

On May 24, 1991, FIT began conducting a series of on-site activ-
ities that were designed to characterize alleged hazardous wastes, to
determine subsurface hydrogeologic conditions, and to determine whether
a release of hazardous substances to groundwater had occurred. These
activities were conducted in accordance with the U.S. EPA-approved work
plan and included surface and subsurface soil sampling, logging and
sampling of subsurface borings, installation of monitoring wells, sam-
pling of groundwater in monitoring wells, and analysis of soil and water
samples using the U.S. EPA Contract Laboratory Program (CLP). Major
site activities were completed on June 29, 1991. Water levels in
monitoring wells were measured again on September 19, 1991, to provide
additional data. The procedures employed during all of these activities

are discussed in the following subsections.

3.2 SURFACE AND SUBSURFACE SOIL SAMPLING

As part of the ESI/GPA of the HM site, FIT collected four subsur-
face and two surface soil samples (see Figure 3-1 for soil sampling
locations). The purpose of this sampling was to identify hazardous
substances and estimate their areal extent at the site. Portions of all
samples were offered to site representatives but were declined.

Subsurface soil samples S1 through S4 were collected during the
boring of monitoring wells MW1D, MW1S, MVW2S, and MW3S. The samples were
obtained from the boreholes by driving a 2 1/2-inch inside diameter

split spoon sampler into the soil ahead of the lead auger or drill bit
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FIGURE 3-1
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'as the hole was advanced. American Society for Testing and Materials
guidelines were followed throughout the use of this technique. Split
spoon samples were also used to document the stratigraphy of the bore-
holes and were stored in glass jars by FIT for future reference.

Subsurface sample S1 was collected at a depth of 1 to 2.5 feet
during the boring of monitoring well MWID on May 27, 1991. Subsurface
soil sample S2 was collected at a depth of 8 to 9.5 feet during the
boring of monitoring well MW1iS on May 31, 1991. The soil at this loca-
tion was coated with a black, oily substance. Monitoring wells MW1S and
MW1D are located at the eastern edge of the site, near the area of the
former wastewater lagoons. Subsurface soil samples S1 and S2 were col-
lected to determine whether hazardous substances were present in soils
near the surface and/or the screened interval of monitoring well MW1S in
order to establish the approximate depth of contamination.

Subsurface sample S3 was collected at a depth of approximately 14.5
feet during the boring of monitoring well MW2S on May 31, 1991. The
location of monitoring wells MW2S and MW2D is an open area approximately
300 feet south of the area of the former lagoons. Since FIT believed
groundvater flow to be north toward the Des Plaines River, monitoring
wells MW2S5 and MW2D were considered to be upgradient of the former
lagoons. Sample S3 was collected from the screened interval of up-
gradient well MW2S and may therefore be considered to represent natural
chemical constituents of the soils within the shallow water table
aquifer.

Subsurface sample S4 was collected at a depth of approximately 5 to
9 feet during the boring of monitoring well MW3S on June 12, 1991. The
location of monitoring wells MW3S and MW3D is at the western edge of the
site, near the center of a triangular area of contamination delineated
during the SSI of the HM site. The vertices of this triangular area are
marked by two shallow groundwater sampling sumps and an on-site well.
Each well was found to contain TCL compounds during the SSI (see Figure
2-5 for location of this area). Sample S4 vas collected from the
screened interval of well MW3S to determine the vertical extent of

hazardous substances identified during the SSI.
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Surface soil samples 55 and S6 were collected at depths of O to 6
inches at the locations of monitoring well nests MW2 and MW3, respec-
tively. Sample S5 was collected approximately 10 feet southwest of MW2S
on June 12, 1991. Nest MW2 is considered to be upgradient and sample S5
was collected to determine the natural chemical constituents of surface
soils in this area. Sample 56 was collected approximately 6 feet west
of well MW3S. Sample S6 was collected to determine whether TCL com-
pounds or Target Analyte List (TAL) analytes were present at the surface
of the triangular area identified during the SSI. Descriptions of sur-
face and subsurface soil samples are provided in Appendix B.

Surface soil samples S5 and S6 were collected using a hand trowel
and stainless steel bowl. All sampling equipment was decontaminated
between uses by scrubbing with a solution of distilled water and deter-
gent (Alconox), followed by a triple-rinse of distilled water. Sample
portions collected for veolatile organic analysis were transferred
directly to sample bottles. The remaining sample portions were placed
into a stainless steel bowl, mixed, and then transferred to the appro-
priate sample bottles, using a stainless steel spoon or a hand trowel
(E & E 1987).

As directed by U.S. EPA, all soil samples were analyzed using the
U.S. EPA CLP.

3.3 MONITORING WELL BORING

From May 23 to June 29, 1991, six monitoring wells were installed
at the HM site. Boring, construction, and development of these wells
were performed by Patrick Drilling Company, Inc., of Glen Ellyn,
Illinois. Three nests of two wells, one shallow and one deep, were
installed. These tasks were directly supervised by E & E FIT Region V
personnel.

The six borings were drilled using truck-mounted or all terrain
vehicle (ATV)-mounted Central Mine Equipment 75 (CME 75) drill rigs.
Boring locations were chosen by FIT and U.S. EPA based on background
information gathered earlier in the SSI. The locations were selected to
intersect concentrations of hazardous substances, to determine back-
ground conditions, and to provide local hydrogeologic information (see

Figure 3-2 for monitoring well locations).
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A combination of hollow stem augering and rotary wash drilling
methods were used. All equipment was decontaminated by steam cleaning
prior to drilling, between borings, and upon completion of the project.
Potable water was used as a drilling fluid.

In each of the borings, a 4 1/4- or 6 1/4-inch hollow stem auger
(HSA) was used to initiate the boring and penetrate the unconsolidated
glacial deposits. In each of the three deeper wells, the 6 1/4-inch HSA
was used to auger to bedrock and then seated to provide temporary
casing. Once the auger was seated, an NX-size core barrel fitted with a
3 7/8-inch diamond bit was used to obtain representative samples of the
bedrock to completion depth. The bore hole was then reamed to total
depth and washed with potable water.

During drilling of all borings, split spoon samples were collected
at 2 1/2-foot intervals from the surface to completion depth or to bed-
rock. These samples were collected in order to log the stratigraphy of
the unconsolidated material, which ranges in thickness from 19 to 25
feet at the site. Samples were obtained by driving a 2 1/2-inch split
spoon sampler into the soil ahead of the drill auger as the hole was
advanced. FIT well boring logs are provided in Appendix C.

Drilling began on May 23, 1991, using the CME 75 ATV. The only
complication of the drilling occurred when a boulder field was encoun-
tered during the drilling of well MW1D on May 31, 1991, and MW3D on June
12, 1991. 1Initial attempts at advancing the auger at both locations
wvere impeded because of large boulders encountered above the bedrock
surface. Two borings were abandoned at nest MWl and one boring was
abandoned at nest MW3. Once the bedrock was encountered at these
locations, the auger was removed and a 6-inch, nongalvanized, low-carbon
temporary steel casing was advanced to the bedrock surface to control
blow-in in the borehole for wells MW1D and MW3D. The abandoned holes

wvere grouted to the level of the surface.

3.4 MONITORING WELL CONSTRUCTION AND INSTALLATION

Monitoring wells were installed in all six completed borings at the
HM site (see Figure 3-2 for monitoring well locations). Each FIT-
installed well was constructed of type 304 stainless steel well pipe,

with schedule 5 flush joints, and a continuously wound stainless steel

3-5



FIGURE 3-2
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well screen with a slot size of 0.0010 inches. Well screens 10 feet in
length were installed in monitoring wells MW1S, MW1D, MW2D, and MW3D.
Well screens 5 feet in length were installed in monitoring wells MW2S
and MW3S. The nominal inside diameter of the pipe and well screen was 2
inches, and all the joints were flush threaded. A stainless steel cap
was placed at the bottom of each well screen to prevent the intrusion of
the filter pack material. Well screens, riser pipes, and caps were
removed from sealed plastic prior to installation into the well. The
annulus between the screen and the borehole was packed with silica
filter sand to approximately 3 feet above the screen/riser connection.
A bentonite clay seal was added to the top of the sand pack to seal the
well as needed. Each well was grouted with high clay-solids grout to
the ground surface. The tops of the riser pipes, each of which extended
to approximately 2 feet above the ground surface, were then surrounded
by a 5-foot length of 4-inch by 4-inch galvanized steel protective
casing with a hinged, locking cap. Each protective casing was surround-
ed by a concrete pad of approximately 28 inches by 28 inches by 24
inches. The surface of each concrete pad was constructed to slope away
from the well to provide drainage. A hole was placed in each protective
casing near the surface at the concrete pad to allov for drainage of any
water that could potentially accumulate in the casing. At all monitor-
ing well locations, 4-inch diameter steel bumper guards 8 feet in length
were installed to protect the wells from collision damage. FEach bumper
post was placed in a boring approximately 3 to 4 feet deep, and each
post was then filled with concrete (see Figure 3-3 for typical monitor-
ing well construction and Appendix C for as-built diagrams of each
monitoring well).

Monitoring well nests were designated MW1 through MW3, with the
suffixes D and S identifying the deep and shallow wells at each nest.

After installation, each well was developed using a Brainard-
Kilman pump until measurements of turbidity, temperature, pH, and
conductivity stabilized, indicating that representative groundwater was
being drawn from the well. A minimum of 10 volumes of water were
removed from each well (see Appendix C for development logs for FIT-

installed monitoring wells). Between the development of each well, the
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‘Brainard-Kilman pump and tubing were washed with an Alconox and dis-
tilled water solution, then triple-rinsed with distilled water. All
monitoring well water was placed in 55 gallon drums for off-site

disposal (see Table 3-1 for monitoring well data).

3.5 VATER LEVEL MEASUREMENTS

Static water level measurements were taken in all monitoring wells
on June 28 and September 19, 1991. Vater levels were determined using a
chalked stainless steel tape. Before each use, the tape was washed in a
solution of Alconox and distilled water, then triple-rinsed with dis-
tilled water. Water levels were measured to help develop piezometric
surface and to calculate horizontal and vertical hydraulic gradients.

Results of these measurements are discussed in Section 4.

3.6 GROUNDWATER SAMPLING

Groundwater samples were collected for chemical analysis from six
on-site monitoring wells installed by FIT on June 27, 1991.

Prior to sampling each well, FIT measured water levels and calcula-
ted the static water volume. A minimum of three volumes of water was
purged from each well, or the well was purged dry, before each sample
was collected. Wells were purged with stainless steel bailers or a
Brainard-Kilman pump. Stainless steel bailers were used to collect the
samples. Sample portions were shared with Versar, Inc., an environ-
mental consulting firm representing Hannah Marine Corporation. All
equipment was decontaminated between the sampling of each well with an
Alconox and distilled water solution and then triple-rinsed with
distilled water.

A1l monitoring well samples were packaged and shipped to CLP
laboratories or Central Regional Laboratory (CRL) laboratories to be
analyzed for TCL compounds and TAL analytes. The TCL and TAL are
included with corresponding quantitation/detection limits in Appendix D.

All purge water was drummed and stored on-site for later removal.
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Table 3-1

MONITORING WELL DATA

Well Number Total Depth Screened Top of Inside Casing*
(feet below Interval (feet above MSL)
ground surface)
MW1s 18.5 581.91-571.91 592.41
MW1D 78.5 529.36-524.36 593.06
MW28 15.5 590.65-585.65 604.33
MW2D cored to 540.73-530.73 603.53
81.0; reamed
to 69.5
MW3S 11.0 585.11-575.11 593.21
MW3D 80.0 531.26-521.26 595.36

* Surveyed into USGS benchmark at 626
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FIT-collected groundwater samples from on-site monitoring wells

were designated as follows.

Sample Vell
MWl MW1S
M2 MW1D
MW3 MW25
MW4 MW2D
MW5 MW3s
MW6 MW3D

3.7 DISPOSAL OF INVESTIGATION-DERIVED WASTE

Following standard U.S. EPA policy for ESI/GPA sites, FIT will en-
sure that all potentially hazardous investigation-derived materials are
appropriately containerized for removal. Such wastes include all dril-
ling spoils (cuttings), drilling fluids, purge water, decontamination
fluids, and disposable personal protective equipment used on-site. The
FIT drilling subcontractor performed the actual containerization each
day using sealable 55-gallon Department of Transportation (DOT)-
approved drums. Investigation-derived waste materials, including dril-
ling fluids, soil cuttings, well development and purge water, and dis-
posable protective clothing from the field investigation were placed in
55-gallon drums and will be removed from the site under FIT supervision

and transported to a licensed disposal facility off-site.
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4., RESULTS AND DISCUSSION

4.1 INTRODUCTION

This section presents results of ESI/GPA field work at the HM site
during May and June 1991. Results include chemical analysis of FIT-
collected soil and monitoring well samples, site specific geology and

stratigraphy, and groundwater hydrology.

4.2 CHEMICAL ANALYSIS OF FIT-COLLECTED SAMPLES

Analytical results of FIT-collected soil and groundwater samples
are provided in Appendix E. Results of soil sampling analysis are
presented in Table 4-1. Results of monitoring well sampling amalysis
are presented in Table 4-2. All samples were analyzed for volatile
organics, semivolatile organics, pesticides/polychlorinated biphenyls
(PCBs), metals, and cyanide.

Quantitation/detection limits used in the analysis of FIT-collected
samples are provided in Appendix D.

The analytical data for the chemical analysis of soil and monitor-
ing well samples collected for this ESI/GPA have been reviewed by U.S.
EPA for compliance with the terms of CLP, and the review has been ap-
proved by U.S. EPA. The analytical data have also been reviewed by FIT
for validity and usability. Any additions, deletions, or changes to the
data have been incorporated in Tables 4-1 and 4-2.

Soil Sampling Analysis. Surface and subsurface soil samples were

collected from six locations (see Figure 3-1 for soil sampling loca-
tions). In CLP-analyzed soil samples from the HM site, elevated

concentrations of a halogenated hydrocarbon, a ketone, and an aromatic
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Table 4-1

RESULTS OF CHEMICAL ANALYSIS OF
FIT-COLLECTED SOIL SAMPLES

Sample Collection Information

Sample Number

and Parameters S1 s2 s3 sS4 55 s6
Date 5/23/91 5/31,91 5/31,/91 6/12/91 6/12/91 6/12/91
Time 1245 0842 1450 1240 1530 1555
CLP Organic Traffic Report Number ENJ20 ENJ21 ENJ22 ENJ23 ENJ24 ENJ25
CLP Inorganic Traffic Report Number MEGY20 MEGY21 MEGY22 MEGY23 MEGY24 MEGY25
Compound Detected

(values in wg/kg)

Volatile Organics

methylene chloride 63 240BD —_ —_ — —
acetone _ 340BD - - -_— -
carbon disulfide - -_— - 17 0.8J 0.9J
chloroform 33 —_ _ —_ _— _
1,1,l-trichloroethane 21 - - - —_— -
benzene - 1,200ED i - _ _
tetrachlorocethene 20 - - —_— - -
toluene —_— 17JD -— 11 - 24
Semivolatile Organics

phenanthrene —_— - —_— NR 1303 -
fluoranthene - - —_ NR 220J 1103
pyrene — —_— —_ NR 27073 1107
benzo[a]anthracene - - - NR 1303 et
chrysene - - _— NR 1507 967
benzo{blfluoranthene - - - NR 1203 -
benzo[k]fluoranthene - - —_ NR 1507 -—
benzo[a]pvrene — - - NR 1103 —
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Table 4-1 (Cont.)

Sample Collection Information

Sample Number

and Parameters s1 52 s3 sS4 S5 S6
Analyte Detected+d

{values in mg/kyg)

aluminum 1,700*EJ 2,070 2,170 NR 17,500 13,600
antimony - - —-— NR R R
arsenic 6.90NJ R R NR 6.0% 2.6%
barium 8.60B 6.5B 7.3B NR 64.9 103
beryllium - - —_ NR 1.0B 0.83B
cadmium — 2.3 3.4 NR 7.2 6.1
calcium 164,000 156,000 147,000 NR 25,100*J3 38,400*7
chromium 5.70*J 5.3 3.9 NR 21.0 20.3
cobalt 3.10B 3.6B 2.58 NR 14.1 9.7B
copper 7.90 10 21 NR 39.3NJ 33.7NJ
iron 11,000%EJ 8,600ET 13,100EJ NR 25,500E*J 24,700E*J
lead 7.00N*J -— 12.55N*J NR 13.4 37.6
magnesium 85,100EJ 85,300EJ 82,100EJ NR 17,400% 22,500%
manganese 319N*ET 377ENJ 621ENJ NR 297N*J 321N*T
mercury - —_ _ NR - 0.12
nickel 6.20B 7.7 8.7 NR 35.4 31.7
potassium 549B 634B 8398 NR 2,200 2,690
sodium R R R NR - -—
thallium 953BEJ 2378 306B NR 768BEJ 361BEJ
vanadium 8.40B - 1.3B NR 28.6% 23.7*
zinc 25 30.1EJ 40.3EJ NR 70.5EJ 215EJ

-- Not detected.

+ Laboratory reported no results

(NR)

for the semivolatile organics,

pesticides/PCBs, and analytes portions of sample S4.
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Table 4-1 (Cont.)

COMPOUND QUALIFIERS

ANALYTE QUALIFIERS

DEFINITION
Indicates an estimated value.

This flag is used when the compound is found in the
associated blank as well as in the sample. It indi-
cates possible/probable blank contamination and warns

the data user to take appropriate action.

This flag identifies compounds whose concentrations
exceed the calibration range of the GC/MS instrument
for that specific analysis. This flag will not apply
to pesticides/PCBs analyzed by GC/EC methods.

This flag identifies all compounds identified in an
analysis at a secondary dilution factor.
DEFINITION

Estimated or not reported due to interference. See

laboratory narrative.

Spike recoveries outside QC protocols, which indicates
a possible matrix problem. Data may be biased high

or low. See spike results and laboratory narrative.
Duplicate value outside QC protocols which indicates a
possible matrix problem.

Value is real, but is above instrument DL and below

CRDL.

Value is above CRDL and is an =stimated value because

of a QC protocol.

INTERPRETATION
Compound value may be semiquantitative.

Compound value may be semiquantitative if

it is <5x the blank concentration (<10x

the blank concentrations for common
laboratory artifacts: phthalates, methylene

chloride, acetone, toluene, 2-butanone).
Compound value may be semiquantitative.

There should be another analysis with a D

qualifier, which is to be used.

Alerts data user to a possible change in
the CRQL. Data is quantitative.
INTERPRETATION

Analyte or element was not detected, or

value may be semiquantitative.
Value may be quantitative or semi-—

quantitative.

Value may be quantitative or semi-

quantitative.

value may be quantitative or semi-

quantitative.

value may be semigquantitative.
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Table 4-1 (Cont.)

ANALYTE QUALIFIERS

W

DEFINITION

Post-digestion spike for furnace AA analysis is
out of control limits (35-115%), while sample

absorbance is <50% of spike absorbance.

Results are unusable due to a major violation of QC

protocols.

INTERPRETATION

Value may be semiquantitative.

Analyte value is not usable.



Table 4-2
RESULIS OF CHEHICAL AN
EIT-COLLECTEDR WONITORING

ALY
WEL

E
1
LL

IS OF
SAMPLES

Sample Collection Information

and Parameters il uplicate 2 Hl2 Kija HUS HiE Llank
Bate 6/26/91 £/26791 6/26/91 5/ 37791 &/27/91 &/27/91 &/27/91 6/26/91
Time 1505 ¥ 1503 1607 1115 1045 1410 1513 1815
CLP firqanic Traffic Report Humber ENNEL EHNE? ENNBZ EHRER ENHR4 ENHB3 ENjBs EiN3S
CLP ’nn1q3n1 Traffic Report Humber MERYS1 MEGYR? HEGYB2 MEGYR3 HEGY84 MEGYB3 HEGY2E HEGY3S
Tenperature (90} - - - - - - -
Specific Conductivity {umhos/om) - - - - - - - -
pH - - - - - - - -
Un
b 11,000ELD ,,UOOB 31 -- - - - -
4-;etny1-2—pentannne - - - - - -- - ]
3-hexsnone - - - - - —_— — 43
ethylbenzene 31D - - - - - - -
#ylenes {iotald - - - - 33 - - —_—
— a5 - -- - - - —
- - 1.4-_0 — - - - -
srtimony - 27,38 - - -~ - - -
-t arsenic 2.2k - - 1.3B - - 1.48 -
- barium 55,38 -~ 43.0F 11.3B 21,98 10,92 54.68 -
caloium 286,000 53.2R 201,000 312,560 26,3000 172,000 268,000 -
CRrouium -- 202 -- - - - -
cobalt -~ .38 6383 5.7R] 7.98] - -
copper -- 8.083 - 3.0B] 3.018 -- -~
iron 242 23,418 4,060 2,490 - 42, 0K 0 —_—
lead - 1.7 304 11.93sH - - - -
o R3IANB5IUR 98, 360 39.5H 97,700 142,900 65,700 83,800 97,200 ~—
N3INGINESE 82.0 - 119 1466 75.1 9.5 86.1 -
METCUry 0.2 -- -- - -— - -
nickel - - 102 7.5 15.1 9.6 - -
potassium 13,700 - 5,100 4,3208 6,560 8,440 13,200 -
sadium 161,000 314E 2,500 33,700 87,500 120,000 156,000 -
ZipE - - 30.9 - - - - -
cyanide - -- - 9,714 - - - -
- Dats is not available.
- ot detecied.
+ Laboratory reported no resulis (HR) for the semivolatile orgamics and pesticides/PCBz portions of sample W3
4-6

INTERPRETIAT ION

Compound value may be semiquantitative

.r.

Compound value way be semiguantitative. There should
ba another analysis with 2 I qualifier, uhich i3
to be used.

Alerts data user to a possible change in
the CROL. Data is quantitative.
TWIERPRETATION

Value 15 quantitative.

alue may ba guantitative or semiguantitative.

Yalue may be guantitative or semiguaniitative.

Yalus may be guaniitaiive or semiquantiistive.

Value may be semiguantitative.
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Table 4-2 iCont.)

CORPOUND GbﬁLIFIERS GEEINITION

Indirates an estimated valus.

E This flag identifies compounds whose concenirations ewcesd the
calibration range of the GL/HS instrument for that specific
analysis. This {lag will nol apply i pesticides/ Tohs 3 analysed
by GC/EC methods.

b Tnis flag identifies all compounds identified in an analysis
at a secondary dilution factor.

ANALYTE DUALIFIERS REEIHITION

(133

finalysis by Hethod of Standard Additions.

H Spike recoveries oytaide 8C profocols, which indicates a3
possible watriy problem. Data may be biased high or low.
See spike results and Isboratory narrative.

X Iiplicate value outside UE protocols which indicates a
eossible aatriy probles

B ¥alue is peal, but is sbove instrument BL and below CRBL.

1 Ysiue is sbove CRDL and is an estimated value because of 3 O

protocol.



‘hydrocarbon were detected. Methylene chloride (240BD upg/kg) and acetone
(340BD pg/kg) were detected in subsurface sample 52 (see Table 4-1 for
definitions and interpretations of qualifiers). These compounds were
not detected in surface sample S6, which is considered to be the back-
ground sample, and may be attributable to the site. Benzene (1,200ED
ug/kg) was also detected above the background level in sample S2 and is
probably attributable to the site.

TAL analytes were detected at low levels in surface and subsurface
soil samples.

Monitoring Well Sampling Analysis. Water samples were collected

from each of six FIT-installed monitoring wells as part of the ESI/GPA
for the HM site. Benzene was detected in sample MWl (collected from
well MW1S) at a concentration of 11,000ED pg/L (see Table 4-2 for
definitions and interpretations of qualifiers). Benzene was not detect-
ed in the upgradient monitoring wells (MW2S and MW2D) and is attribut-
able to the site.

The TAL analyte chromium was detected in sample MW2 (collected from
well MW1D) at a concentration of 202 pg/L. Chromium was not detected in
the upgradient monitoring wells (MW2S and MW2D) and is potentially
attributable to operations at the site.

Discussion of Sampling Results. The analysis of soil samples from

the HM site confirms that a zone of contamination exists in the on-site
soil. This zone contains TCL compounds that FIT believes were leaked or
dumped as a result of the chemical barge cleaning operations at the
site. This zone of contamination is found in the borehole of well MW2
at a depth of 8 to 9 1/2 feet beneath the surface, but likely extends
both above and below this level.

The presence of the TCL compound benzene in FIT-collected ground-
wvater sample MWl (collected from monitoring well MW1S) indicates that
compounds from the zone of contaminated soil have migrated to ground-
vater. The concentration of benzene in sample MWl (11,000ED ug/L) is
sufficiently high to constitute an observed release.

The presence of the TAL analyte chromium in FIT-collected ground-
water sample MW2 (collected from well MV1D) suggests that a deeper level
of contamination may exist. FIT believes that this deeper level repre-

sents a stratification of various hazardous substances that has
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"developed as a result of differences in the solubility, persistence,
molecular weight, and time of dumping of these hazardous substances.

TCL compounds and TAL analytes detected above background levels in
FIT-collected soil and groundwater samples are believed by FIT to be
attributable to the site because an unknown quantity of unidentified
vastewater and waste chemicals were dumped into two unlined lagoons near
the center of the site from 1958 to 1978. FIT believes that hazardous
substances have infiltrated the substrate through the unlined walls and

floors of these lagoons.

4.3 SITE-SPECIFIC GEOLOGY AND STRATIGRAPHY

The geology of the HM site was characterized by analyzing soil
samples and soil/rock borings collected during the hydrogeologic in-
vestigation and reviewing the background data, maps, and literature.
Characterization of the site geology was in part based on visuwal in-
spection of soil/rock samples collected during the drilling of monitor-
ing wells. Descriptions of the soil samples are included in the logs of
FIT-collected soil/rock borings. A fence diagram has also been prepared
to illustrate the stratigraphy of the site area (see Figure 4-1 for a
geologic fence diagram of the site and Appendix F for well logs of the
area of the site).

Fill material ranging in thickness from O to approximately 7 feet
rests atop the thin blanket of glacially derived unconsolidated deposits
at monitoring well nests MW2 and MW3. The fill material is composed of
a mixture of clay, sand, and gravel. The unconsolidated Quaternary
glacial deposits range in thickness from approximately 21 1/2 to 27 feet
in thickness at the site, and consist of a dense-to-very-dense dark gray
and medium-brown clay with trace sand and small amounts of coarse-to-
fine gravel. These materials are presumed to have been deposited as
till and ground moraine deposits.

Beneath the unconsolidated deposits is a glacially eroded surface
that consists of a severely eroded bedrock surface overlain by glacially
derived boulders. During the drilling of well MW1D, the drill rig en-

countered a boulder of granite.
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FIGURE 4-1
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The bedrock beneath this boulder field is the Silurian Joliet Dolo-
mite. The light gray, slightly vuggy dolomite had little chert through-
out the formation, was fractured, and contained abundant dark brown
staining. Veins of pyrite were also present, and pyrite was observed in
the fractured zones. Green staining and veins were also present
throughout the entire specimen. A few fossils were present, including a
cephalopod and some corals. The horizontal breaks were slightly argil-
laceous. Fractures in the bedrock were both vertical and horizontal.
The horizontal fractures were most likely caused by mechanical breaks,
and the vertical fractures were oriented from approximately 45 to 180
degrees from the horizontal plane of the core samples. Regional dip of

the bedrock is less than 1 degree to the southeast (Zeizel et al. 1962).

4.4 GROUNDWATER HYDROLOGY

Groundwater levels were measured in all of the FIT-installed
monitoring wells on June 29 and September 19, 1991 (see Table 4-3 for
monitoring well water level measurements).

Figure 4-2 is a map of the water surface in the shallow unconsoli-
dated aquifer beneath the HM site. This map was constructed by plotting
wvater levels from the June 1991 measurements and interpolating contours
of equal water surface elevations. These water levels indicate that the
hydrostatic head, or water level, in the southeastern portion of the
site is approximately 3 feet greater than in the northwestern portion of
the site. The contours indicate that local groundwater flow generally
follows the site topography, with the horizontal gradient becoming
steeper along the SSC. Movement of groundwater is generally perpendi-
cular to the contours and is therefore considered to be from the south-
east to the northwest, toward the SSC and the Des Plaines River.

Figure 4-3 is a map of the piezometric surface of the deeper bed-
rock aquifer at the HM site. The difference in the hydrostatic head at
the southeastern portion of the site is approximately 8 feet greater
than in the northwestern portion of the site. Groundwater flov is con-
sidered to be from the southeast to the northwest, also toward the Des

Plaines River.

Groundwater Gradients. Horizontal water level gradients between

monitoring well nests MWl and MW2 are presented in Table 4-4. These
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Table 4-3

MONITORING WELL WATER LEVEL MEASUREMENTS
(feet above MSL)

Well June 28, 1991 September 19, 1991
MW1S 583.01 582,23

MW1D 582.56 581.95

MW25S 587.53 Dry

MW2D 591.03 584.23

MW3S 585.81 581.61

MW3D 585.46 584.26
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FIGURE 4-2
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FIGURE 4-3
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Table 4-4

HORIZONTAL HYDRAULIC GRADIENTS IN MONITORING WELLS*

Gradient
Transect (feet/feet)
MW1S to MW2S 0.006
MW1D to MW2D 0.012

* Based on data of June 28, 1991.
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‘gradients were calculated as the difference between the hydrostatic head
between wells (in feet) divided by the approximate horizontal distance
between the wells (in feet). The gradient transect between nests MWl
and MW2 was chosen because it most closely parallels the inferred direc-
tion of groundwater flow.

Vertical hydraulic gradients at the three monitoring well nests

were calculated using the following formula.

Vertical gradient = dh/d1,
where dh = (head of shallow well) - (head of deep well)
and dl = vertical distance in feet between the midpoints

of shallow and deep screens.

The calculated vertical gradients are shown in Table 4-5. This
formula yields positive numbers where the head in the shallow well is
higher than the head in the deeper well, and negative numbers where the
levels are reversed. The consistent positive values for nest MWl in-
dicate that there is downward flow, or at least a tendency toward down-
wvard flow, of groundwater in the area of the site. This is near the
area of the former unlined lagoons, and monitoring wells MW1S and MW1D

were found to contain high levels of TCL compounds and TAL analytes.

4.5 GROUNDWATER TARGETS

The principal aquifer in the site area and the aquifer of concern
(AOC) is the shallow Upper Bedrock Aquigroup (Woller, Sanderson, and
Sargent 1986) (see Appendix F for well logs of the area of the site).
The cities of Darien, Rosewood, Lake of the Woods, and Lemont operate
municipal wells within a 4-mile radius of the site that draw from this
aquifer. The populations served by these municipal water systems are:
Darien, 4,500; Rosewood, 5,066; Lake of the Woods, 2,952; and Lemont,
6,858 (Lemont Water Department 1991; Darien Department of Public Works
1991; DuPage County Department of Public Works 1991). Argonne National
Laboratory operates three wells within a 4-mile radius of the site,
which serve 4,000 employees (Locker 1991). The Tri-State water system
is an independently owned water supplier that serves 700 persons within

a 4-mile radius of the site.
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Table 4-5

VERTICAL HYDRAULIC GRADIENTS IN NESTED WELLS

Gradient Gradient
Measured Measured
June 28, 1991 September 19, 1991
Well Nest (feet/feet) (feet/feet)
MW1 + 0.008 + 0.005
MW2 - 0.067 N/A
MW3 + 0.009 - 0.066
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Persons not served by these distribution systems rely on private
wvells for their drinking water. The number of persons using private
wells within a 4-mile radius of the site is 2,670. This number was
obtained by counting houses on USGS topographic maps and multiplying by
the number of persons per household in Cook, DuPage, and Will counties
(USGS 1962, 1963, 1963a; U.S. Bureau of the Census 1980).

The total groundwater target population within a 4-mile radius of
the HM site is 26,746 persons. The private well nearest to the site is
located approximately 1/4 mile northwest of the site.

Based on FIT determinations of groundwater flow, all of these wells
are upgradient of the HM site. No private wells are located between the

site and the Des Plaines River.
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5. SUMMARY

The following conclusions can be drawn from the results of the

ESI/GPA for the HM site.

e There are two main aquifers in the subsurface at the HM
site. Drilling logs show that the upper aquifer is found
in unconsolidated sand and gravel glaciogenic deposits, and
the lower aquifer is found in the fractured and eroded
underlying dolomite. There is no continuous confining
layer between the two aquifers and they are considered to
be hydraulically connected. In the northeastern portion of
the site there is a consistent downward vertical hydraulic
gradient toward the lower aquifer. Therefore, the upper

and lower aquifers together constitute the AOC.

e Groundvater flow in both aquifers is to the northwest,

toward the Des Plaines River.

e TCL compounds and TAL analytes are present above background
and upgradient levels in the subsurface soil and ground-

water at the HM site.

e Only a few TCL compounds were detected in groundwater in
the subsurface of the HM site. An observed release of
benzene (11,000ED pg/L) has been documented in well MW1S,

through FIT-conducted groundwater sampling.
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The downward vertical gradient of groundwater flow at well
MW1D indicates that TCL compounds and TAL analytes may
infiltrate the Silurian dolomite aquifer. This bedrock is
part of the shallow Upper Bedrock Aquigroup, which serves
as a drinking water source for area residents upgradient of

the HM site.
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SURFACE AND SUBSURFACE SOIL SAMPLE DESCRIPTIONS

Sample

Location

Depth
(feet)

Description

S1

52

S3

S4

55

56

MW1s

MW1D

MW2S

MW3S

Near MW2S

Near MW3S

1 - 2.5

8 - 9.5

14.5

5.0 - 9.0

Surface

Surface

Light brown fine coarse
gravel, with some fine to

coarse sand

Coarse sand and gravel
coated with a black,

odiferous organic residue

Brown sand and gravel with

minor clay, saturated

Fill material, silty,
clayey sand, some coarse to
fine gravel, some limestone
rock chips, and dark gray

quartz sand

Fill material, same as above

Fill material, same as above

B-2






{0

e {afal
WATER
AT (32

(s

Rdete. MWD

DRILLING LOG

V. PROJECY

[T

NG (oRMNER, voog” WEST OF B3 OVERMRSS
)}

wpTaLL s WiDw

kY

L W it =B YYPL OF BVY
EMONT ;
RANNAR Mlx«m_z‘,_r__“~__,__/;_______1

TLOCATION (Commeee o Siotion)

o 4 sugd Y8

ORILLING AGEwLY

AtRae  DRULING

CMETS

|

1] WaAwu® ACTYUREA'Y DL ICHATiOn OF DRILY

ard Wie mans of “i ’LD

4. HOLTU N0 (A whweee on @aming intel

V). 1078y w0 OF OVIA.
suRDEr® JamPLES TANEW Y 8

joev mece ‘_wo-uv-ll.

wAUl OF DA LER

16, 10T AL WUMOEA CORR SOR8Y [

TE.D Zwu/vsK' 18 fLlvaYiON GROUND waAYENR a.o

s. DINECTION OF vt
Phvenrrcar [Jimcrrneo

19 parg =OL U

C06G- FROw venY,

\'5028/91 i S/24/91

17, (LEWMTION TOP OF nOLT
Y. THICKNESS OF SvEROURDEN (b-;' .
19 Y91 A CORL AECOVEIAY FOa pOMBE io .
8 OLPYH DANRLLEZ YO ROCH 4'5‘/ S esTURE o piricion
9. TOTAL DLPIw 3 noAL 2 PAT VOJACK
°0X OA nEgwanny
sLevation| durme {Lecte ‘L‘“"'Cl*b':f::unlnuu

. $ U

¢ L

AP
wec i VAU

{Drfing tava. waie loss, Svpeh of
eommring, SC, if V15013 ard)

Brownish block organie tepse!

Ve sewp, STIFE, ORy  #ty -y

LIGHT BRowN EINE - COMRSE
GR"[,EL‘ SoML EAE o0
SANG, MOTTLED, MED DEASE

-
= >
*

6
rl (2] :.so‘_ /l ¥‘S

z.5

EANVRONALG PV TRL
<> SampeE (50)

PRy Sp

OARK BRaw s> $ 14Ty CLAY, LeTTep

YELLotigsN~BrRomp) FinE
CONASE SAND A 6RAVEL , MED

fo%.

Ss2 "%‘{ﬁb

;, 5~
3.0 |c0BAcs

CRREF <ENT GRAY

DENSE DRy P ad

{ou-omncﬁ,,,,cxm“".)

Wl (TLE SANO I fTLE SRA/EL

- 3% “MReE PMECE of
(! PIECE OF BRoww SAVY, Se6T /18” 607 [FRAVE #E06£0 (W
2.5 Tor of SPoory

’ rd
SLIEHTLYy BOST, ML

BLACK - CoATED FINE ConpsE

PR 1LLER ENcountns
wATER AT 3 rEET

FANO ANO GRAVEL, Stigmr

COOR. DBNSE | SATuRA4TED sp 'Z& oo
| '8 fo

- Vo2 e on OVA
00

1ial3/

BEALS- CORTD EINE CodsE

ZYz—Bloé Blosw~ N

WIO‘&RM[_‘J(GD &“ﬁ;[,

317
SATULATED 1 T 10 i @/‘9
LLENT GRAY SAASY S1aT; 1ge 1%
) LfLE GRAVEL, TRACE LAy, 13,07
5
74 TerfL, AT “ey
] . ) . 0.7 Prmg on) VR Flom
7 YeEttowmss BRo cont At
(2 WA L7~
A .B:v SANO g Wt.ogffr = . vt
_ SATURATED . P “/ Yiq/23
-[RK GRAy Srary 3AMQ Linsam | e “
| c«:;r:,m;g SAT LD Shy bRuLING STORS S{1vey
.. € As ABevF 914/ _‘({ {
/b7 Latie
B0 SRAY ERALTuraso YU e Fot AGE REFaaL) «
Lo RLiTE AWD <ourEsTONE.. LB SPoen GounGng |
| . -
;L;’:f sAMD 4w NP o Zusr ny
76 bqm GmAy l?/fB !:; 2o 37502 (pep)
- - 20 L osnt TECLHMERTY ), S TrIAT 48
A1 Fw,‘p-mk“‘u{

NprSvacnacbius, Jo/nTED, Hore. #EORRe

0 (wrry] s B

ENG FORM IR YA punvinee e tIAul ARP OO T E

raOlECY

1R0LE wo.



20

>0

35

Role e, M D C
[ VAL AV iOn iy L
DRILLING LOG - aeetrs
}. Frostcy W 11Q ANOD TYPL OF Y
PANPAR MARINE £ LEMONT, & v e
TLOCATION (Coodmerss o Histton)
-E‘@.# SO WEST nF 83 HVERPRSS T RAwu7ACTUREA S DENGnaTion oF BRAY
3 OMILLING acEnCY E e
fATR“‘K Lt G . '0'51:10 OF Ovem. | anes TomoetTUnSIe
l HOLE HO. [As shown on dowing ilel BUADEN SamPLES "“.; 0'0 .
wnl-md”wl DC

§. NAWE OF DANLLER

‘4. T0TAL MUUELA cone pores S

a[,UOIJNWﬂ ., COPAL 18 QLEVATION GROUND waYER
s OmECTIDN oF woLtl e Tatanvis JcowrLa a0
L] .
WfveavicaL [(Jwcuingo 088. FROw vanY. ¢ oaTe Mo ' 69/3/9/ : 6/[[
L
. 110% TOP OF nwOLE

7. TMICKNESS OF OVERBURDEN A.[G / LALLM ==
AP ——— 19 YOTAL CORL RECOVERY 700 SO

9. TOTAL ODEPYH OF nOLL

9. JICHATURL OF 1nyPE

croa

N, BARREIT
CLARSIZICATION OF MATRRIALS 801 OA LI{TYY])
CQLEVATION| D1PTR [LECIND D, tamPL L (Deiog sma, weles luve, dopth of
(Deocraps o C 1y n0. —..:—‘ e, if srgratrcare
. b ¢ ¢ * ! [

Zr G@dy DoLomITE
SLIEHTY ARSI kOUS -

WEATNERED,, OARKeR, FRAY,
A MORE WHIT aetTeed (-

/'oﬂlZMrAL DA A LO
3 1
BEOD 136 PLANES Al Ruw ¢
: | .
21.0- 26.07
el RRD= 66,27
oo
T, G'RAY oDLou/;ﬁ
VeRricacty goncTumen Eahn
A%ouT 24-20.5 or, BROWN
STAWNG /n FracTuES AT :
Ax7,0! Pypite aLoné Ruw 2
POTEARAL (R CTuRES, 26.0-72.6~
AL LLACkOUS ALONG /ly o - .
Holy zomtAL BEODINE PLANES, 18" Rops G7.52 ),
LAST 4.5 %15 SLlbRTLY Mokte (o

'00')0
AT G'RAY OOAOW,T:J
o ERACTURES
Eory JAMmPLE 2
- [

A SLIGNTYy MoRE fo*

LERATHERED ToNE AT
ARpuro 347

Bun %
32-5- 4.0
AW 1557

ENG Fo'u " 1“ BRaevifeie Cru 181 ARP DRIOL FYT

PROIECY

I1"CLE wo.




Rele . M| = D¢,
Davision sYALLAY 1O ITTY Y]
DRILLING LOG oF < twtt Yy
Y3

WANNAH MAINE | Lettonrt, /2.

DCATION (Coorvdmotos o h-....)

_1%4-500' wEST OF B3 OVERPASS ¥
3 PR LING AGENCY
| PARue DRiis MG

W, 1l An0 YYPE OF DY

ST a4

MANUf ACYURLA S DEVICHATiOn O DaR L

vt Nle A od

13. YOYAL NO OF OVLA.
a. HOLE MO Ay Swer n Gowing um| SUADEM SAuWPLES TAREw
H

LA A TYY ) LGumiTtye st

8 waut OF DANLLIR

14. TOY AL NUNMBELA CORE BSOS

19. ELEVATION CROUND wAYEA

s. BiatcTibn or woL « Tetanvee jcourLaves
18 DATE WOL i :
[)veanican (Jmerinto DES. Phow vemt * : :
— 17, TLEVATION 10PF OF nOLL
® YHICKNESS OF OVERBURDEN
DEPTH DAILLED ImTO ROCH 10 TOTAL CORY RECOVEAY 700 bomme h

. YOTAL DEPTH OF nOLE

19 HCHATURL OF INVPECTOA

uuv:'nou on‘n. uc.:- t"'"""«".'.?;:.’.:"“"u e mm :3\3'5."1 (Do '.:.-::::.:":.'.'-:".-:9“
Run 3 RrRap
= 47. GRay Lotome e
4z A ARGAL AlSouss AT CortE GRIRR S

FRAS TUED MAECHAN LA LAy
Freomg V498"

Sownss THity OARK HotiZonTAL
BE0O A

AT 917 A F¢ Pk WNIH
WITH LorTAE s GSTHIM?

AT 19~ pEw HERTy Nobucas

Soneg koo STlimwe ©Y

CORE $rom (WSIOE O
omAYG  BOD

SLGHTLY WOSE wAATIERED
/r PRzTS OF (ol

AT vq9.4° Corng Bicangs
$Las yriy VES6y

1S SUGHTLY AORE LANTHIRE D“A

e
52

e

LOST &RCutATioN
CoMPLETELY AT 175"

REGANED PRACTIAL
URCLLATIon AT 1977

go* | perrH
4 < ‘SO.S.'

RQD * %%?—: 72927

Run 4 comce on GYas

LEMOIED S0k WOLE
Ao coas BRRREL ON

Glef4r.

feHeary Ces 1.)

7. 6RAY Dosor.TE
s etbeirey VUGey (w10 7)
ERGcTumse KT ALLY

"'.«z‘@a;,u-r(_y Sl ens
évvoz) W (RACTUQES A
HiLOuin BRpuAY STARIN
i&faam PLAVEs &E T
NSIRLE, ARCIZACED S ALowp
HoRIZOVTAL BREAKS weTht

A LUbuT MEOIuM Spgrr) LAY .
LAV E Pyl Rlont MM

AT (ST Ve,
FAACRAE 4S5~
60% 709, Loss OF M1 O

g ﬂuNS

Z?:?—s- £ 9373 Qv
o3”

RuBBer oo T T
VAN K EE e N UDE
(ortunEy ugTe RX

— X
-y
So =
STRAT
(p(m( avT
S0.5°
——
56
5%

r, GRAy DOLOMITE werk
HOTTLEY WHITE AP0 Lr,
A, LISITE ~25%, P45,

for | A




PRYeS

Ny calmre

et st

F N

718

70

Rolotle. Awil-Q

Oiyihion

DRILLING LOG

wsVaLLaVidy [=11]

1 Pagielt

Haungd MpINE

oF A tegtTe
% UIg N8 YA OF BT

R XY O T TV YR T

COCATION (Convdmatos % Jraiin)

I MAQUTACTUREIA S DEMCHATion oF L LYY

[V sai il actncy

AR TRuex Ot inG-

M!f_é#{{nx"soo'w;rof 83 QAR>S

S

4 wOLY NO. As shuen on @oving ilel
wnd e Aand o H

3. '0vaL Q. OF L | LA YT

Ov D btvaste
SURADEW SANPLES YAREw Y N
H

8 wanl OF DRILLLS

4. YOT AL ¥UMBER CORE BORES

15 ELEVATION CROUND wAYTER

le. DIAECTIDN OF wOLE ' DAYE wOLE Tereavge YD
» H M
)vsancan Jmevimes 980, Paou veat, ! :
17. ELEVATION TOP OF nOL S
. THICKNESS OF OVEROURDEN -
18 YOT AL CORL RECOVIRY 208 sOMBg .
" toe
BLPTW DRILLED 70 ROCK W HCHATURE OF (NIPTCTON
T07AL DEPTH OF NOLE
SOR OA AtuAaRy
aLevation] 08PTH ucuo[ CLASSITICATION OF MATERIALS $ANPLE]|  (Drdag e sore leos, Supet of
(Brscrtpsion ReC A 0. eatnsing, "t.-ll sxgrutie ondd
. 1) ¢ é L4 L [
&1 O WHeaE O0Lomemy

HTH FoUE LritEBSTONE,

STret. LoSiNG A LoT

MR AL ERACTLLRES,
. i ARy Lt Pytur

THRoUGH Oy, SOHUE 4.

IR

G b

o= Mb"ﬁlﬂm— ’.kl
SLISNTLY »UdE6y] " ) )
seren LAy AT CEBaks| 2 gy | Q47 25763
- 4* o R0 H1s%, 72383%
oM -5~ _
pr Run 7
or ésuy To wHerr
- DoLoMITE To Dowoximne Lg,
M“Y $-0%
FRACTLA L, VERTCAL
LNES Wes1BLE . "
N Atocr 66 cnseer |1t P
i Kyﬂq 5 SorugD oN ﬁ '7

wel
3 ?Q0 aee T2 13%
Ry g ©3-73°

n Run 9

) , D=8~
- A

[
R 4
-l ’ .
ENG FORM 1838 sueirrnic srumomt any owmourYe Fhosacy - ‘;ia! had



http://IW.ll

gl

D, BARRETT
ulv:no- 0!':- ur.:-:{ “‘“"",‘,','.‘:,::,'_;"'"““ e 3‘35& Ordag -—::-:::l':a::;d
Mwi-D
-
6 e
7 -
8 - d I e et A
V€65&J<'coa1¢¢4, gm..{., ss| | BEdome oF 17 PP
q A f%%?.‘f-—.-———--—ﬁy o=, |on ova. 1442
D'

1]

s

Nolo e, M W/[S

Orvisrde
DRILLING LOG

WIVALLAYVON

T

1 a0 eCY

rﬁmum MARINE CoRfosaTion

COCATION (Convdomos ot Hattna)

__NE CoRNER DF STE

0 | tutw

21dg and Yyre OF OV

'] BARUFACTURIA ) DEbiCRaTidn of DRy

b Da LidG acEnCY cME 16

_PAMLK DRILLING 13. 1074, MO OF OVEA- T YIT) TonsiuaSen
8 ®OLE MO [As shmem on Soving shtel BURDEM SAMPLED Yangm ¢ :

angt e mapd od H H -

®aug OF DAILLER 16. TOV AL WUMBEAR CORt pORRS

LINSK) 18. ELEVATION GROUND waYER

. OInECTION OF wort

Jvsancas (wciinge - 0€8. ¥ROu vaa .

[X 1]
oAaTE mOLE !

ML

- THICKNELS OF OVLABURDEN

.

CELEVAYION TOP OF nOLL

.

DLPYM DRILLED 70 AOCH

YOt AL COAR ALCOVERY 708 SOMNg

YOVAL DEPIn OF nOALL

NECNATURE OF 1s3PECTON

\grevel, to°,
-

4. bpounn ’a:'déz—c"ye‘/

-———

bVA (N BoasHoLE

15 PPy AT v 13.57
B PPt 12 qeeaTiw b
ZoNE, WATER. L ad

o FLOATinG ATFIT

ENG FORM " £ 13 Paswnreie smIONS ABY OOt TY X

PROIECY

T IRAE e



B A e L T

. YiCANESS OF OVERGURDEN _lsr s -
W YOV AL CORL ARCAVERY FOA gamug S
SEPYH DAILLED Y0 ROCR o QQ_ S IERATURE OF INIPECTOR
YQTAL OCLP TR OF nOLE IS_.S‘
ll.lvn.ﬂou Dll:l u.e:n Ckllilhctabv‘l.o‘::::uuuu “:“ :2:-':0:‘ (Do g -:':-5.-_::»'::_:_7;&
- BRoww AnD WY fll-'ry cl.Ay
AnD cOARSE To FINE ’ANOJ '47’ 3 2/4/b
7 Lorree coAmsE To EE L -
GlAvEL MonsT, mEa OENE.
- ‘MY By,
- PrRY Erag, Wl-‘y .muo) ”
#1EO1m BRAY CLAY, y %52 y 4/’0
5 — MlEQ sy DENSITY 19 "s-:'
"
Dagr: SRAY ¢ i
- TRAE 5‘4»); consE To lp/'f 5383 3/1/?] $33 Ao
EvE  ERAVEL: S¢ 164y 78 |6- Bour o6 AT ~ 7~
oS- DpusE ﬂ 7. 97 V/ooa Pt 1 AU tER,
85" ' .
“4 ALED by GRON AND TAN p
<Aysy AND, CARSE TO y 4 \also @f‘
(O Y El GRAVEL, SULHTLY 49" lo.s- 75
HOIST vERy OENVSE, 0
—
O MECy SeAy Ani TV
- LAy witt) sewd AMD k274 (?/
COARSE To EnmE G VEL. 5, (- / 4/
10
SE,
7 3’ ST, Wiy 42 T
S T SATUERIEY SRAVEL
- DITH LTTLE SAND .o
' SO |SAMPLE,; caper
- QWLJ :flmﬂto, “\'/I e, e
“rTiE oy W V1o Yec rae smear shed.
- Vofko
. acrayn AT 55
1

Relo Bo. Hi02~S

DRILLING LOG

Dtvinion

mdValLaYiOn

gty o

D T T3]

HANWAR MARINE <orP

h COCATION ICoardmares #¢ J1sten)
Ml-S SouTH _oF T EM CANAL )

W. LIk ARD YYPY OF MY
WW

o 7 metvy

S Bau LG ACENCY

BARUIACTUALA'S OEMICRATiOn oF Bagy,

( Jvsarican Oiwcringe

4 OAYTE NOLE

088, Falw viay.

<Hy

_LATR Kk DRILLING '3.70VaL w0 OF OVER  [Biiaste  imbemasis
[ =OUE RO 7ds shmom o= Baving el SUADEN SaMPLTS Thrga : .

g Bie mad ol

-
T onng%ﬂ_ 4. TOYAL WUWBEA CONG DOaSS
ZWOL”“RI 9. ELEVATION GROUND watgm M,

€. OWmECTIOn OF wor L 190 o ItomsLaves

\ 93L/L

oW

19, TLEVATION 1OF OF nOLE

E“G Fo‘“ “’& BRTviree e NIONE s 0P oot YT

L T T3]




e h

A adun ommdiii e w s

Rele W BAiip2- O

Oy D8

PRiLLING LOC

Y ALLAVION (=T 1]

X smgive

I FeasEcY

qu“{ MANE CORP, a0t N

SCATION (Comdmproe o Diciiond

W. MG AnD YVPFE OF Y

22 2
9 BB LING AGENCY

| ___PATRIc PRILUNG

1} SAGUFACTUREA'S OLBGRAT.On o7 DAY

CHE 725 A & TRuck aeoy T

3. 1074, 80 OFf Ovin. l-".pu. Lummstvascs
0o -os:no u:‘.a-.-- ®oving inte) SURDEN SAMPLEL lll(l H
ol Sle b “(IUZ’D t s
TR RTINS A 19. YOT AL WUNSLA CONE 9One (&
NSK[ 15 ELEVANION GROUND FaATER
e CTiON OF wOLE

veanican Duwtrints 0CS. 7R0u veay.

W 0ATE WOLE ;"'Z_‘,fq'/ ;t~;.‘§

7. YorCRMELSS OF OVEABURDEN

Z75°

V7, CLEVATION YOP OF HOLE

oo Tw ORILLLD 10 AOCH ¢ YOTAL COAL RECOVEINY F O BOMIRE *
l', TOTAL OCPTH OF nOAL * “‘D.‘“EZ&E‘F;}'“
tevaviou| orevu ucu;( A Sl AT RRIALY —— ”5:?" (Dritag '-:'Eo}m;u
[ b [ ¢ d f [
20
1
q
—
SEE LoG For MWZ5
25" —
- S 4T, GRAY To WHITE DoloM/TE,
LTl PYRITE THROUENO wt
. coek, W:mtrmu; )s 3*
o€ o 3
mi«aa:w (v oh R ¢74 %
. Nswioarcy ARG icLackous I G
30 Nor)PonNTAL. BRZERKS. Qd b
B reace ones toectora- | L]
koG PLavEs. FRachmes| U5
heoRE CYPENT i QLAY Run
= 4 35' r'd 7
(1 (7 ! - ; 5. 5
£h LIGNT CLEEN> VE/IUS, ﬁﬂ; 22.%
= Fossie. AT ~29.8 (KETEN 10077
CELNALOPOD
35" =
“ Lr, GRAY DsLosmitE
B AT AGeur 12S° CotE gsr | Runa
PIbeE™ was s Lon s $l 2 5’ <6
4urel Ao BREaks, - = 75 0TS
- ‘WERTICAL FRACTURES In (325 ro* ——~—=<8236
TNE 1ap o FEET OF CoieE, »‘m' )
. Loky, AT gp -
- . LorE WERE o-7o%
O Eg‘ﬁ‘- oF LATDE OB R
C* Lo AT €0°
ENG FORM 1838 pacinnie ecomont ans omroe ere. FRoxcy

AT we.



JRRIPOUPRNIIP S S e e

————

40

45

so

&s

Reluite. A2+ D

Pivibon dVTALLAYOn 113
DRILLING L0C 3 ety
+ Fao,ect 0. 3il8 And YYPL OF Bt
ANVAI RIVE  LoRC, LT, (L (e o=
\OCATION (Coavooes ot Fresten)
AL, SouTH T CAnAL W NAaUTACTURLA L DIDIEN Ao o7 Boes
3 Dy NG ActuCY
g Rl(k m'“,NC’ ;-“0'". nd OF Ovin. lll'-om JmSatvacss
0 :L:hn:-::;*— - S oming wniel SUADEN SAawPLES uu : .
T ”uﬁ{‘wz'b 16. Y0tTaL NUuDLA COAE DOSEY
5. ELEVATION GROYED SATER
S DALCTION 0F wott 1etanve 1CommrLav g0
{Jveancan (T)nciinge 964. FROM vEA Y. ' BATE noLe H 621[9' :
17. ELEVATION TOF OF HOLE
1 TWiCKnE1l OF ovEnouRotN L 27 S
19 YOT AL COARL ARCOVERY £ 08 SOMmeg .
B OLPTw DAILLED mIOROCR  27,G ° W. SICNATURE OF IniPECTON
TOTAL DEPTH OF nOLE
- CLASIIFICATION OF MATRAIALS O On mensans
utv:ﬂou ol': L!G:.{ ',”u:“-, .‘;“ u?t m—-:-h;::a‘d
PYrite VisiBLE () VERTCAL
- FRRACTMRES) AFRDURTEL
s, ARG 11LACEBUS M!ﬂg
- CORE (5 HotI B TALy <
By ler>, Fowr 1 aad 0"
Ol ¢ AT ug‘s‘MT‘/ @7—5‘. z Vb 6w
- B0 yecsow sfwuu‘ on 4 {
FRACRRES T AppuT 4057 |1 3 46’
B Towig LkNT EREER VEWS 355
(UEAR ToR Ak UGS Ruw T
(SN ANS Ml e EOUS 282 VS
— ALsd SAIMIAL <LAsT )
REMBLINE AN DL ITE.
<7 Gohy Datom g 70
d Clprt (Ne, Lt HEVIANE
VEACAL ke ifps AT Ruwr 3.
Wy FRACTURES, F(Gé.)l.
1 CREE) LEwE Also ReewT
N o ttacniees Ao zo/-"_' 8¢}
- sTa/ng oo Roca, vy, 1007
LiriE AReieniewns AT
Hore2g 1AL BRENS, Mxy
o SALS - .
4 e Bop T <73.20
/08
’ ‘L’*
——tt A
r. To A, 69(, PtlomnE,
_ rugey, Run4
#/&nw. 4—Mdu¢nua ) 2o
B AN peacr y ) - 'ﬂﬁ{ W‘ / ,&D
STAinwg, 122" 14 3" -
i 1. DEPTY= ¢
ENG Fo.“ " ‘“ PRTNME TNIONT AKF OWIOL FYR '.onﬂ —;-W




[,

PTG O

co

¢

70

75

Lemonrt, 1L

- LOCATION I

st osse o Viatian)

Rloth. yoL1- )
MviIbdm wIVALLAYION r~Y713
om.unc Lo w5 shers
W. Ml¢ AND TVYPEL OF MV

R sIror T e e Y s ag——————————

ﬂ:wz vSop W OF 83 OVERPASS T -A-uczv\gc%oum.&v.“. —y
] RILLING ACENCY n At
PATRIck PRicLiNG 12. YOTAL wO. OF OVER |G mced vmssuasie
O ::Lz.:lm. ol e E.uu‘ um! SURDEN SAMPLER vn(-! : -
(mi%, - 14, TOT AL HUNSER CONE BOSEY
15. ELEVATION GROUND waTEA
8. IAECTION OF woLE 1srsaree IcourLaven
{(Jveaviesr (Jucuinge 9€6. PRGN vEa Y. 6 0aTg woLE :
1. THICKNLSS OF OVERSURDEN 427 &~ 7. eLevaTIOR TOP O N
CP 7w ORILLED m10 RoCe 18 YOT AL COAL RECOVIRY # 08 SOMag L Y
{ ° 19. SICHATUAE OF INSPECTON
. 107aL OLPTH OF noLE
tLevation]| oerr uu-a} A o S yaTamALS ~C.1hm :253:1 m‘..-::-:-":::-. avn ot
. L3 ' [ L4 ] [
- TRAE Prrus v Y&RTicar
FRACTURES AND NoRiFonTAL
_ s, Ruw 4
TRacE of Fo35/es, foX se -6’
R WEATUEENG 7~ NACBanTAL nz” | 4
BRENK s, ~ €3 oo
Somie Eamctuess A7 5o | UL" rR0* "a%"” ¢
7 0
00% po*
— b)
<6 ERuy TO ada SRAy
T DoLosiTe AND Oalomrric
MESTONE, LTI AL LunN &
- 4 RACTuURES AT v 45°
' sl | 667795
UGy it TERE ﬂ, _
h Fossis, TRACE PYRITE 4 5
1+ EQO- 2% %
33 ThAy Run 4,
] DARK. GrAy BAwD/S,
B MACE CREEI™ VENS
- - po*
,_ "
-
- “T. 6RAy Ootomrne
WGey, TRRL sREEN Eun
- Ein8, Tm Kossres, ‘9-" w* - ’81‘
VERTICAL Eredetmis AT -/‘,' & bs
_ ) 95 forenTine Aacnaess, | P,
o cady AT HoeizgeTAL a5 ‘80 67%
|18Reaxs

ENG FORM 1898 sncvns cremons ans owsoe vre

R0 CY

‘-gﬂh 0.




rtk HH/3- S

DRILLING LOG

Duvisiow

matavLation

wtLy }

3 DNn LING AGEnCY

W LI AnD TYPE OF MY

or

i

sugete

11 Wrauf ACTUREIR'Y DEMCRATDe o7 DARA

CME 75 ATV

s. wOL € MO (A4 choun on Wowing inlel

13. 107aL w0 OF
SURDEN SsmPLEY Yange

oven.

jorevaeed Rl AT Y YT

. nAw€ OF ORILLEA

delﬂ‘kl 2 TCJ

14. 10T 4L muueLa coat soses O 0O

13 ILIVATION CROUND vaATER

Is. DeadCVidn OF wOLE

-vt-th; DMQ.\-:'.O 0¢e. FA0u vaarY, ' sate moLt ‘ G/IZL,[ g“.;‘/;".b/
e awtst O OvInBUROTH 17, ELEVATION YOP OF noLt
. OEPTH DRILLED W10 AOCH : :.:‘-:';:::t :..:::::";“ i hd
9. TOTAL OEPTH OF wOLE DM
utv:no- ou:- uc:-o cuumc‘;v.o:‘:::nuuu ~emo :25521 M.::::-..::‘:“' aores ot ﬂl ‘/}4
i Dark and light bzun #’/ Mﬂ o
CMlIdn; hg /A:Z with _l?- 5% \g
g mt has -fnce 4:2! vt
Some limestone chips.
u breean Fill anrblnu of
- o, silly <. Lsime VYA NS52)  Jafufne
Coarge to Am’mu{ Soms 3.6-
hue:tuc rock cheps sgeo -

]]
- Wader Mlasured

Bdﬂm of well
v 2.2, !

10

Al
su:d_g cﬁr rr: 3n

N Medivm brown satorated
‘| saody gravel whk rock

'ijmedf

Cas:.rfu, of a

1553
2.5 od

1.5

54

8.5~
0.6

18/n/z7
waler & 7'3.5"

100 coorr®s for

Ly

EH_G.:O'?M 1336 raevious Loitiouns ane cesoLcre.

L R Sy

PRO,ECY

iﬂi %



Rele . A3~ 1)

b Ll'n L“ CIvisdm AV ALLAYION 113 '
[ (] or mee
0 ?oﬁTv W 4118 AND YYPL OF MY 1—7."—__"
A”N H ”‘ lf ‘mv" /4. . -
r_‘“ [Y] ufu (C—cgn ot Sioian)
l,:du‘s st AlEgT 1} wauue A,:".z_i(l'l;olllcllﬂh [Ty
3 DRILLING AGENCY <
PAfRILK DR LLiING '3, TOTAL WO ovau-. |®svmnte - TIL)
~ ::;:':m:‘...— e ! SURDEN TAMPLES Vangw g H .
TR “":’f‘w:‘i 14 10T AL NUMOLA Cane sones 77
e, 206 15. ELEVATION CROUND vATER
:Jbglﬂfrkﬁc wort ST anve Tcomsiarge
@ veavicar [Jwcringy ose. raou vear. | 1T moLe !Q & 7% 9
- THICKNESE OF OVERSURDEN ¢ 25 ~ 7 fLgvarion Top OT The
" AL CORE RECOVEAY 5 0n SOMNE .
i' PEPTH OAILLED 110 RoCk |:. :l:'-A:UIC QF INPECTON
. TOTAL OEPTw OF nOLE 0.
TLEVATION] DAPTR uu-% ““‘"“,‘,'m:";"““‘-‘ . :25:?.‘( m—:‘_:_-:-::q oot
20 o ) [ ] L ) 9
-
S ——
4% erAy Oolomre “far
- NO VERTICAL FRNCTuRES Luens /1 n1s
(aTT1e P22 fRRcTURE Frosen 7 3p s
T Aymire AN 4o (3 ) 2673
AT §S® : noe
i ust {1 |amo S 7565%
TRACE AR L ACKOUS e .
' ﬁwzy'u“y. u
3p — : Fossrns 405/ WATEL
RACE /.
v s [taswre &5 10 2357
T L
- 6y, “%% BLO%ecic /5 AT LS°,
TRAE L1 SREer STROWS, 1Y’ ore~ Mo ts
- PyrATE Modusgs WHEeg ooE ARE 03124,
M'Yﬁl)
35
o Ghay Golomre To Rur Z 364947
- 40 i LebifSTEN L, 2" Yo
"Eﬁ:ﬁCAL __F“LERES,A_T oy ﬂ% .-2:.’? &
A RIOUT 9,6 Fesiy NMEIZpwTA 2 2 L0879,
ENG FORM 1338 peenmne ce;we-c an® awsoL PYE FRoseCY liﬁ' 9.




Relo No.
DRILLING LOG Dtvison wmiTalLLatidn Niﬁ,
*a0seCY W 311Q AnD YVYPRE OF BV < ; pun
QANVAR AARZE  Conp, L-Eﬁn; D 9° 0 ~
LOCATION (Cowvdmpor o0 Distion)
M )T &Eﬂ NesT 3} 'A-UVAC‘\J-!-"ZIN‘G)A'-O:& rYTYy
B DRILLING AGEnCY Cn‘ 79[
P“R\‘-‘: DRALLIN & 13. 1074aL 0. OF O [®rmnge Jvupitueste
~ ::'L:':m;.h-- Soving nle SUADEN uuvsll ‘All. H -
. waNl OF blluﬁw;'b 4. TOTAL WUNBEA CORR BORED
JERR.\LQ)PAK 15 ELEVAYION GROUND wATIR
:::::?::.' S'::ﬂ.l-l. ste. racu vear. |* 4T move b !""“"'
. THICKNELS OF OVEROUROLN 125/ 7. ELEvaTION TOP OF HOLR
s DEPYTM DAILLED inT0 ROCA '6_YOoTaL COREL RECOVERY 707 bomud hd
h. 19. MCHATURE OF INSPECTON
TOTAL DELPTK OF nOLE
CLASSIFICATION OF MATERIALS soz.0n . 'l::“
40 .\.lv:nou ol':u “G:q ,,nu‘.“_' “:“ s :5\.! Orflag teme, . bu..-;
- PR ALoMe vexTiaL
ERALTURE S
TRALE Ctaly ALODE
= ForiBoprt4l. BREAKS, Run 2
Yubty ~loR, go*
I TRACE SREEX STAINING- 1@,
! ——
45 —
™~ £T. CRAYy Dotom g,
= VERTIcAL FRACTURES )
START/mE AT 477 ASLED Rumd 3
- P S P0° Fe0M] NoRITVTAL ,
’ r 4
SLIGHTLY AR LLACEOY S $o" 4% -s6
- s 1
YW Now|ZONTAL FREA RAAES | % “A @QD ’?, 207
50 \TRAE 4. SRESY sryarnte-] ns” n.s b
AE fossies.
= (FAL Py o0 vuss,
s oy 210,
1 TRALE FPrRITE N
VERTIch L ;,er,mEg
SY —
4T, SRAY Qotosniry p
= . 7.
. |2 (oon | RUN
i (5 A7 .
- [ [ | se2es-
=42 _
ENG FORM 1838 caeinnee t;ﬁoul ane omolrve FROsCY w




R mtARa

Smmdte P o

Rele Ne.

Tavinidn mavALLaTidn LYY §]
DRILLING L86 o 3 gty
U Faosact ~

NARVAY Md20E

. 0158 AND YVYPR OF Y

2}

SaauralTuntans OtMCna¥ygn or pan

. 1078, uO. OF OVEM

| LTI TYY

TURMOITURGED
BURCEN SAMPLES YaREW H
:

§. uaui OF DA

. YOTAL WUNGER COME SOses 7

Jm QEAK 15. ELEVATION GAOUND SAYER
6. DAtCTibun ov woull AtE wOLE et eatee (RN
WY anvicor [Dwmcringe ota. raow vaar. | ° b :
1. THICKNESS OF TVEROURDEN - 7. BLEVATION TOP OF HOLR
- "u 18 YOTAL COATL RELOVEAY FOm pomng 'Y
OUrTnORILLID Y0 ROce 19. JIGUATURE OF mtPelTOR
. T0T4L DEPTu AP NOLR
ATY CLASSIFICATION OF MATRRIALS -2: OR '.:l::ll
O ILIV.Yﬂ 0."7‘ \l‘:ﬁ" (Dou;.“d -C:“ A3 -?I [ 55 .“;..l:..::.;:‘.;.’
(A
4T, FRAy bolom e To
T Pocom M LimtsToNg .
- $7°~SY Somg Pivi . uN 4
AIOTTérMG. APAERRS, Ao , )
VERTC 4L, PRACT:ARINE, o <6’ -6b
) e wowsus., puade v fQo: 12
62" Some comal Fessies 9.5 |ate %<
~ AT NomigonTAL BLEAKS,
r2pe PyRerE . TRAE
m&umw“m
65 = NORUTomTAL BRENIS
LT GRay Osiome e 12
- QoLoresT/c, A/xvﬂmr_
ARS1LuALEDY s Alore
— r N‘fg‘?aﬂfAL EegAks
mr’“‘ MCT‘(Q? 4.,“
h Viksy «
_ . t’ S?n ) 15' RUN S
o 2
20 _ E Py 1€ o Vac;(«;z) (L/' ogﬁ ore %
TRACE CHERT AOPLES . 1,1." 2 ¢
N CYRIT o caALTaRes, 108*
r
<LA RAD* ———: 58149,
Yy Alon€ Nomi7surAL 122,
N BgEdkgl olom ¢ y/(ﬂy
_ BEIEED DR Ay wa,
LT SRAYy, any crty
' WA A GrEemsH <hysT
- i .
7¢ = .
: L. GRAY QolomiTE, un ©
' N
’ TRALE PYRITE | boNrtE
B . CHERY, ARCIAALLys ALV G) gr1] 7¢ - B0’
| ﬁ 1 b " end Vg ap - 9
‘ E ,, Sty Alang slom, 405 X1
- il 3 47 /Ay 1o i 49,54
{ARL gyra)
ENG FOPBYB A8 marormers srcmoms oo oovor oo T3 _"im =




ecology and environment inc. wew nuveer: M W I-Q

wrraleryt Gl B bu Ondrerwant

MONTORING WELL AS-BUILT DIAGRAM

STE Hawnel m_e_t'umr Corg,

TOD/PAN FoC-¥R10-00r / FI( 02772 XA
WELL DRIUNG CONTRACTOR __ Patvick Driiling

GEOLOGHT D Bocrett

' DATE COMPLETED siufal

LOCATION OF WELL _ D E (oantR ¢ SITE, 500 W OF 2T, £2, DUEZFAss

onte nu 53131

¢a2.4 3.0 oo XY stainless ctesl
LOCX NUMBER: 424
sq2Al 1.§ TP OF GROUND ELEVANON ovsx _582.9( _#.
— 7L % /
_ — 7
- Ev e G 2 SURFACE SEAL:
mwpp!g +3P£ 30‘/ SCLCJQ’Q
DAMEER___ 2. N
s31.41 1.8 -
8V Do TOP OF P55 i :
boow gurd artece 0 B swwr st Bentonite pollets
sgs. Al Y op OF i %
T wo f R

ATER PACK: fool Filter Land

SCREEN DA LN tNGTH_LO 1.
e £S5 Comntinous Wire LJOMV\A

0T 40l N

sal 1.0 BOREHOLE DAMETR_C_IN.
“a- BT DAL METHOD. Hottow STEA Ausuming
97‘;‘:’( 18,5 DATE DEVELOPED: G[2¢[al
METHOD OF DEVELOPEMENT: CuReE  fOX  yolywie
p TEM QUANTITY
Jool Filter Song for recidenticl Y boes @
sod commercisd paols afing 5 cwlic fout/ 6..,
L v, H | [
n +- 1 e

i+
4‘4"




- =

ecology and environment inc. wew noveee Mw [ D¢

hirnaliewl fpedihit B o Srnbwwad

MONITORING WELL AS-BUILT DIAGRAM

sﬁg Hawnel Mearine Corg,
TOO/PAN FoS-%R10-00L / FIL 0LFF X8
WELL DRELING CONTRACTOR foxritk Dr, Aling
GEOLOGHT D Bocrett /P VinjecK
_DATE COMPLETED 6/t2 /(91
LOCATION OF WELL Mw !l D-c.
DATE nstau 6/1 /4!
- - TOP OF

LOCK NUMBER: __ 14249

~EIv-  TeGw  PROTECIVE COVER /momcnvs X' stamess stesL

' GROUND ELEVATION (MsLy: _58%.3¢ A
5a3, 37 TOP OF
. dne el RIER ___I%L___ ,
“mv-  TeW JONOM Of Z SURFACE SEAL: _—
pser kS Tain (e cteel
DIAMETER_ _Z N
Wﬁ ’EEFFI' TOP OF o 3 GROT: Volel ay Gold
below ground wurface AL ANNWAR SEAL: Vel olﬂ-\; Gald
5293 60 0P OF  f% s
SAND
AR PACK: 10760 sand
52430 b& 0P OF

SCREEN DAL LN IBNGTH_/2 R
eSS tyge 304, Schl

80T SZE2.010 N

S

BOREHOLE DIAMETR:_Z__IN, .

ORIL MEHOD._ M A4 - 20° (6% o)
Covrine £ reoming

DATE DEVELOPED: _ G(19/ %~

METHOD OF DEVELOPEMENT: PURGE DX jjoLulE

e o

sw.2, 8K
BN W

fTem : QUANTRY
Pog! IE.‘I&Q: ,So.né <70/‘Q Jitﬁl & Lags (@ 0.5 cu &/L‘S)
VVole ay Gold ‘Ll"L 2 “h-d: .

sallons / bus}
ht"d“o_'\ﬁt}_"pui)




ecology and environment inc. wew woveer: Mw 2-¢

eatung peceiol v o Srdewad

MONITORING WELL AS-BUILT DIAGRAM

STE HLIED o Morine Covyp,
TOD/PAN FoC-¥A10-002 [/ ETLp27* XB
WELL DRILUNG CONTRACTOR __ Patvick Do, lling
GEOLOGIST D. Bavratt
DATE COMPLETED b/3/4]
LOCATION OF WELL South o 04 T -M Chnal
oAt nsien £/2/4
— - TOP OF X0 cramiess
-EIv- TEGHT PROTECIVE COVRR PROTECTIVE COVER: STEEL

LOCK NUMBER: 1124
GROUND ELEVATION ovsx Lol-15 .

edzs 3] o
o RO

e ®
“HEV ‘Eéﬁ%‘ BOTIOM OF -

SURFACE SURFACE SEAL:

NN }

riser oSS Type 304 Scledule
T A

593.15 gé _
BV Top OF P = GROUT:
below ground wrface A 3 % ANNUAR SEAL: DERTOVTE POLETs
- & 0P OF [ 3
BN %— SAND * " '-'0

RAUER PACK: FQOI F;lfe" -c&h(l

590.65 |0.§ TOP OF
i '%mn‘ SCREEN

i SCREEN DAL L_N. IBNGTH_S__F1.
eSS Continkos wWire wound
SLOT SZE 0,010 N

——
—
———

s E S
———
te——
———
————
r——
1] em—
4 et—

Sgs..5 155 - BOREHOLE DIAMETRR._S__N.
6ty OPH SOTIOM DREL METHOD: bloLiow STEMr Aue/2/NG
s85e2 1o £ DATE DEVELOPED; __&{24(%/
METHOD OF DEVELOPOMENT: FURGE Jpx_ HoLtlMIE
EM QUANTTY
Best Sand Cocp 6 bags @ 4 eubic foit /bosg

Loibs endd,




ecology and environment inc. wes novecr: MW 2-D

St tpeobl I S Snbevard

MONITORING WELL AS-BUILT DIAGRAM

STE Hownel Merine Cove,
TOO/PAN Fod—-gR10-002 /FZ¢ 0277 XB
WELL DRIUNG CONTRACTOR ___ Patvick Drilling.
GEOLOGIST D _Boureert /1, Vo\;’e, K /C Smitl
DAJE COMPLETED £/1F /9]
LOCATION OF WELL So I - conal
owE nswuep 6/(2/4
aw~  TEST PROTECIVE COVRR PROTECTIVE COVER: L X2” STRimLES S7EEL
LOCK NUMBER: __ 2429 =%
£00.79 R
153 2.57 108 OF GROUND ELEVATION (MSL:
(?%’EV‘ TEGHr RISER l A l ;
— ®
—_ / ——
e W SOoM o SURFACE SEAL:

RISER TYPE: STA/WLESS STEEL TypE 304 HED, 5
DAMETER._ =N

BV OO SCREEN 2
. SCREEN DAL __IN. UNGTR_LO_F1,
WPE S5 LW UNUQUS LOtEE tyourdl)
SOV STER.Q!2_N.
13 aonamumar_g_u
T SR o | e Eapi care, ressing
>3] %#j i BOTIOM DATE DEVELOPED: _4/(26/9/
. / OF HOLE METHOD OF DEVELOPEMENT: P/R6E (0X VostwE
\\.\-,/ MATERALS USED te&me_‘ _'..o ‘q.;l
TEM cuny  Cored do B/
foal FZ {+ev Sa\:a s

Cuvre Gold Gueout

‘i




ecology and environment inc.

et Spacieiels B bo Brnirwvant

wew novase M/ 2- 8

MONITORING WELL AS-BUILT DIAGRAM

i e Hawnel Merine Covp,
*: WELL DRILNG CONTRACTOR __Patvick Drilling
GEOLOGHST D_Berrett
DAIE COMPLETED 6 /12 /91
LOCATION OF WELL we ¢t ne st
/ 17
@ V¥V witer o\u_riha o\.{‘?”lhj at #°3.85 DATE , 4 {2 L“
—Ev-  TOGT ROTECIVE COVER PROTECTVE COVER: 1" X4” STAw1Es: £TEgL
- e 1 /- LocK NumBeR: 2924
N can2l 2. 1op OF GROUND ELEVATON sy 292:e] R
LT e RISER 4 .
| e M/, 4 S
- — /
'V W goM A SURFACE SEAL:
RISER TYPE:S S T\pr o4 Sedknat 5
; DIAMETER..-Z- N
[
BV W TPOF b GrROUT:
AL p % -
! beiow ground wface o s ANNULAR SEAL:
, <.l 3.8 P OF [ i
l SAND ; - poor EiuTER
AUTER PACK: . aund
5854 $.& —_
. el e
p— SCREEN DA Z_ N tvGTH_2_R
— TVPE_SS LowTinuous WilRE  jsetaN)
L SOT STE2.0(0 N
o {
N X = BOREHOLE DIAMETER.7 74U,
B Radbl DRL MEHOD.Auger 9 in
; S BOTIOM DATE DEVELOPED: __ /(@[
OF HOLE METHOD OF DEVELOPEMENT: P4t foat oLesnd
i EM ‘ QUANTITY
Kool Pilte~ sonvd . agqs
; [v.;g{,,,‘, ~Amevsean Colleid Company (Symllon bucket)
i 'f f/r ” E I I {d.‘
& e n "
% ‘, ma !‘r; g£ !thgv‘]'fg 1216. 693

i



v

ecology and environment inc.

rarelew bpesise b o Sodwwet

wew nmeer: MW 2-0

MONMTORING WELL AS-BUILT DIAGRAM

STE Hownel Mearine Core
TOD/PAN Foc-Yd|0-002
WELL DRILLING CONTRACTOR Cotrick Dr’.ll.’ha}
GEOLOGHST D Borceett

 DATE COMPLETED 6(2.5/91

LOCATION OF WELL Mwz2-D

DATE NSTALED /257411

PROTECTIVE COVER:
LOCK NUMBER: 2429

GROUND ELEVATION gvsl): 992.2 ___ R.

— 77 Y _
- Y%

TE W et ey SURFACE SEAL:
RISER TYPE_SS_TYPE 309 SCHEDLE S
DAMETER.__Z_____N.

cH
-T:V—. % 10P OF : GROUT: Pure Gold Grout
%A

AR s _Pure Gold Grout

£ D) o...o.o‘....o
OOOCOCO0)

5%57. 20 {
aw ‘%’ TP oF

3
3

ALTER PACK: 'oo( Fj\‘f"er Sand

53120 é%, eoF B [
i — SCREEN DA Z_ N LENGTHLO _FL.
Y WPE: S5 _Lontrimuouts WIRE siour®
: SLOT SZEL-010

Szl 27

SZE ofar

BOREHOLE DIAMETER.F 4 I .
ORLL METHOD:2Lt48e, OV €, (et VG

DATE DEVELOPED: _C(26(/
METHOD OF DEVELOPEMENTAQ6E 10X VolumE

e
Cal Lilter Soad S0 s Yicubic 4 Z < bags

W, rout L 0Bl0%0 D géq?,(
Sol 8y

13 of Soéb. bﬁ_’

.]Lak—.Ls.r__.m.ng m Chigs

il




MONITORING WELL DEVELOPEMENT LOG
/(/{W/—'

Site Name _ HANPAH MA/nE  CorP. Well Number _#ais
Location _£ExorT /e Date Development Began %Q/‘?I
DD __£-05 - 8810- 002 Date Development Completed "fl‘_ll‘?l
PAN__FrL 5p77x88 TOIC Elevation _S92 -4 |
Personnel __LoPk, Wpep, Bazesr, Tur€K Depth of Well _10-5
Before Development Water Level _§ .4 ) Sftm 8. o RA 320
After Development Water Level ¥.99 : rewms ljr?“m'v&
\é Date Time Leg’_t PSrgléd P?Jlrjgéd ng\p ("(.‘;g/rédn:‘) pH Turbidity Comments
oty 7 ol 2.L7* g| Very Furd el
%Wt% G 1Y Teeo 677 ot gy
E) K I7ac " p ‘ M v
\g)..?@,b%/m/q, 125 {2 (129137 | T 2964 729 rutid H’W“‘JVM
|FC | 300+ X . Y
ey |15t |5 |85 37 | 73 | % |17 |yl gty
_ 2.95*% U
oliafar | voes | 4] 30|98 |, |20 [0

Method of Developement ()W%T: Lu(m of 10X STML&V% Whine Jd,.ﬁ 6/4 mN.O
1

st W A el .
Corrmems? ﬂlﬁ(/b?‘ A Q{["j/fuﬁ "J ’J}/j/jgr - h rr.-:’r)/r-/'./,

a\'-rﬁ 50 qz&}jw wilss f@:@m e dank Q7 iy RGN
v 7 ¢ ¢ v

N

i



MONITORING WELL DEVELOPEMENT LOG

1

Site Name __ “saasin Mo"’”‘( 0D

_ , ‘Well Number M./ - D
Location - 2. 117> dpad s Date Development Began ./t 7/%/
TDD L 2l rooe: Date Development Completed _C/79( 1/
PAN__+ .o °F TOIC Elevation __59- Ol
P |//,‘,\ co T W A O . ’
ersonnel (- vea vt Wand, coridl Torell, Depth of Well _78.5
¥
~ L7 ; . R
Before Development Water Level 2.0/ Zaay 732 A 7‘/’?{ ‘/ / 2"?}%’7
. z
After Development Water Level Jo. X5
Test| Gal. | Cum.| Te Cond. .
Date Time | No. |Purged] Purged e (ms/em) | PH Turbidity. Comments
‘T]\L//ﬂj’ﬂ*‘? 5_ "C 2 2 )
/ <7 129 ,2E {r
/A YEL B IR B A A 7,3 51y
25
| 7 !gj i .
(’[l"l /‘?} 11301 2| 40 | 4o 1670 1132 ﬁ \/U'”';\ﬁ(“gw
.' 1c ~ U
(’{(”l/"” 340 | 3|/00 | /60 | 7945 1760 |77
Method of Developement P’ H'%t '/dep Mr 0% 5"?’-:71./:- ,/_[,;,% % PR })li-{n} a BM J A
. C
My dra
Comments

24,5 Dishlled 110




MONITORING WELL DEVELOPEMENT LOG

! \ . A
Site Name J*f: A i’JjﬂIfou ; 4""’43

. -

Location .-

o _tE B0 -002

-y ! o~ -'7
pan_ [ r 277X

Personnel

el
I4

SRTAIA tg!w(w )

Before Development Water Level

After Development Water Level

Well Number [/t W/ .2 - 5

r-a.]

Date Development Began

Date Development Comgited é ‘L(a /
TOIC Elevation __(004- 3%

Depth of Wetl 5.5~

Date Tane | 1ot PuGrgléd P?.lr'g;d e (:?:g/%dm) pH Turbidity Comiments
| DATA
’ / NOT
Vv LELOADEP

At

Method of Developement F“Vé! Jﬁp 0{\ IO S+dn-ﬂx£¢;¢g\f VD(W

PJ/me£‘ K: lbﬂxﬁfn uw,n




MONITORING WELL DEVELOPEMENT LOG

Site Name o v ok MQJJJL Ooro | Well NumberJMWz"*l;

Location . 4™* “ﬂJr /e Date Development Began (7 / ;"\"/
b 05 -850 ~052 __ Date Development Conpleted G2l A/
PAN Fll 0297v8 TOIC Elevation __603.53”

Personnel gﬁﬂﬂ! ) C_Q!ZJMCQ%)rTU K Depth of Well . ' Cptect o 8'1
veowwd Yo €9.5°

Before Development Water Level 11.825

After Development Water Level

Date Time | Testl5al Purged Purge& Tegp (n(iglrc':dm) pH Turbidity Comments
wﬂé 0 73°F 0% | 234 124
R L R R RUN A B How
: 485 R4S
o(26fn | M8 | 2| 29| 19|95, | PY51941| wowe  fow redbore

ef2ehy 1523 |3 | o [ yp |V1 | e 19| yenE

Method of Developement P WW% [0Xs ’&MA{M wates VW 4 L;;Jf._a;
Y. ﬁwwawp- Kl Vuwp

Comments M GF Mép 69, §.’




| MONITORING WELL DEVELOPEMENT LOG
N\
Site Name _ﬂanbﬁé;ﬁ[&nﬂ-? AI'D- Well Number __ My 7—S

.Locztion lémmd . (L

Date Development Began _ (// 7/

0D _(-OS-BHIO D

" Date Development Completed &f(/a/
pan  Flloz77X8

TOIC Elevation _S2 3.2/

Personnel &NIZEO; J-(DjPGL% Tuvele Depth of Well _LZ 7 Lron wéﬂoyé
Fl1Etr /7//a—¢ - ”.O,
Before Development Water Level /8. 75 ZER T RrYs . -
After Development Water Level e 1073 _ T
e | e [ S S [ w1 | | comon
_, _ TEANEE :
b{quq' /21_7]0 I ,!/?\ V? gpv( 1 }OUD 6,7; Tut’érd
t ! ' lg‘ * 2
R el A P A G
4 ¢ CA , 4 5.0t f ) _
19/ R RAESR Kl y i it L /fwlolol

Method of Developement ﬂu\/e,ﬁ by C'%Q‘A;g b wune b
% 1G4 Tmr&{)’ K'rz 3 YA Vui-u. ‘;f]

Comments




MONITORING WELL DEVELOPEMENT LOG

/5}_‘(;9- AN

Site Name #MM&}* /VWM Qa4° weit Numeer M W2 -D
Location /\f/m at Date Devaopment Began £/26 /91
M_T = ' Date Deveopment Completed __» 2 s /
AN CIL 00778 TOIC Besation _S35-30
Personnel ga,\(rd'r T rele VM«(( G—_,@ﬁ_ Depth of Wefl 97
Begn Daddsponcd af DS Cod a7 .
Before Development Water Level A 7’(‘@7(' i e
> } 9.3
After Development Water Level _5. %7 M _ b4, 3> 7 )O 93\( J )0 -
Date Time ‘Ir:‘egt PuGrgLed P?Jurgn;d qup (gg,%dm) pH Turbiclty Comments
b/ﬂb/?l g2z || |IY | 15| €29 '%gg*‘/.s!a
: 1°C 11.82x cJo
4/ 291 930 | 2125 |40 |05 )ee0 |7.53 ~
BN RE cloudy
4209 | 933 |3 129 | b0 |48°F| teso |7-42
I5°C| 2.02 % ¢loudy
6/;3&/“!! aer |4 112 1 70 eyor| 1000 |73
hec 2-04x _ c’oudy
L/%/ﬂ 1013 1 & 120 | 90 [£9°F] 1000 | 740
J . 15¢| 2.07 C/vuLJ)/
Ligeiar 110291 6110 | 100 |62 100n |7.23
- LS A X C.:’éuc“xy
é/,?é/i?; (026 7 12 | )12 142 | jooo |75
Method of Developement 'P i')/ i f | Pt v\-.‘-i-‘-;“’;r.’ J Elusg  w ‘H, Muz B[am. WQ

Yo C;
k,xf Lisip ! o KA
4

Comments i&z‘[ PUJ/ ?‘4'/ Mj / C‘}”

[

,:
A




APPENDIX D

U.S. EPA TARGET COMPOUND LIST AND

TARGET ANALYTE LIST
QUANTITATION/DETECTION LIMITS
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Contract Laboraiory Program
Target Compound List
Quantitation Limits

SOIL
SEDIMENT

COMPOUND CAS § VATER SLUDGE
Chloromethane 74-87-3 10 ug/L 10 ug/Kg
Bromomethane 74-83-9 10 10
Vinyl chloride 75-01-4 10 10
Chloroethane - 75-00-3 10 10
Methylene chloride 75-09-2 S 5
Acetone 67-64-1 10 S
Carbon disulfide 75-15-0 5 S
1,1-dichloroethene 75-35-4 5 5
1,1-dichloroethane 75-34-3 5 S
1,2-dichloroethene (total) 540-59-0 5 5
Chloroform 67-66-3 S 5
1,2-dichloroethane 107-06-2 5 5
2-butanone (MEK) 78-93-3 10 10
1,1,1-trichloroethane 71-55-6 S S
Carbon tetrachloride 56-23-5 S S

. Vinyl acetate 108-05-4 10 10
Bromodichloromethane 75-27-4 S S
1,2-dichloropropane 18-87-5 S S
cis-1,3-dichloropropene 10061-01-5 5 5
Trichloroethene 79-01-6 S s
Dibromochloromethane 124-48-1 S S
1,1,2-trichloroethane 719-00-5 5 S
Benzene : 71-43-2 5 S
Trans-1,3-dichloropropene 10061-02-6 5 S
Bromoform 75-25-2 S S
A-Hethyl-ZTpentanone 108-10-1 10 10
2-Hexanone ‘ 591-78-6 10 10
Tetrachloroethene 127-18-4 5 S
Tolene o 108-88-3 5 5
1,1,2,2-tetrachloroethane = 79-34-5 5 5
Chlorobenzene 108-90-7 5 S
Ethyl benzene 100-41-4 5 S
Styrene ~ 100-42-5 S S
Xylenes (total) _ 1330-20-7 S S
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Table A
Contract Laboratory Program
Target Compound List

Semivolatiles Quantitation Limits

SOIL
SEDIMENT
COMPOUND CAS § VATER SLUDGE
Phenol 108-95-2 10 ug/L 330 ug/Kg
bis(2-Chloroethyl) ether 111-44-4 10 330
2-Chlorophenol 95-57-8 10 330
1,3-Dichlorobenzene 541-73-1 10 330
1,4-Dichlorobenzene 106-46-7 10 330
Benzyl Alcohol 100-51-6 10 330
1,2-Dichlorobenzene 95-50-1 10 330
2-Methylphenol 95-48-7 10 330
bis(2-Chloroisopropyl) ether 108-60-1 10 330
4-Hethylphenol 106-44-5 10 330
N-Nitroso-di-n-dipropylamine 621-64-7 10 330
Hexachloroethane 67-72-1 10 330
Nitrobenzene 98-95-3 10 330
Isophorone 78-59-1 10 330
2-Nitrophenol 88-75-5 10 330
2,4-Dimethylphenol 105-67-9 10 330
Benzoic Acid 65-85-0 50 1600
bis(2-Chloroethoxy) methane 111-91-1 10 330
2,4-Dichlorophenol 120-83-2 10 330
1,2,4-Trichlorobenzene 120-82-1 10 330
Naphthalene 91-20-3 10 330
4-Chloroaniline 106-47-8 10 330
Hexachlorobutadiene 87-68-3 10 300
4-Chloro-3-methylphenol 59-50-7 10 330
2-NHethylnaphthalene 91-57-6 10 330
Hexachlorocyclopentadiene 77-47-4 10 330
2,4,6-Trichlorophenol 88-06-2 10 330
2,4,5-Trichlorophenol . 95-95-4 50 1600
2-Chloronaphthalene 91-58-7 10 330
2-Nitroaniline 88-74-4 50 1600
Dimethylphthalate 131-11-3 10 330
Acenaphthylene 208-96-8 10 330
2,6-Dinitrotoluene 606-20-2 10 330
3-Nitroaniline 99-09-2 50 1600
Acenaphthene 83-32-9 10 330
2,4-Dinitrophenol 51-28-5 50 1600
4-Nitrophenol 100-02-7 50 1600
Dibenzofuran ) 132-64-9 10 330
2,4-Dinitrotoluene 121-14-2 10 330
Diethylphthalate 84-66-2 10 330
4-Chlorophenyl-phenyl ether 7005-72-3 10 330
A-3 Rev 7/87



Table A

Contract Laboratory Program

Target Compound List

Semivolatiles Quantitation Limits

SOIL
SLUDGE
COMPOUND CAS § VATER SEDIMENT
Fluorene 86-73-7 10 ug/L 330 ug/Kg
4-Nitroaniline 100-01-6 S0 1600
4,6-Dinitro-2-methylphenol 534-52-1 50 1600
N-nitrosodiphenylamine 86-30-6 10 330
4-Bromophenyl-phenylether 101-55-3 10 330
Hexachlorobenzene 118-74-1 10 330
Pentachlorophenol 87-86-5 50 1600
Phenanthrene 85-01-8 10 330
Anthracene 120-12-7 10 330
Di-n-butylphthalate 84-74-2 10 330
Fluoranthene 206-44-0 10 330
Pyrene 129-00-0 10 330
Butylbenzylphthalate 85-68-7 10 330
3,3’-Dichlorobenzidine 91-94-1 20 660
Benzo(a)anthracene —- - 56-55-3 10 330
Chrysene ' 218-01-9 10 330
bis(2-Bthylhexyl)phthalate 117-81-7 10 330
Di-n-octylphthalate 117-84-0 10 330
Benzo(b)fluoranthene 205-99-2 10
Benzo(k)fluoranthene 207-08-9 10 é‘g
Benzo(a)pyrene 50-32-8 10
Indeno(1,2,3-cd)pyrene 193-39-5 10 330
Dibenz(a,h)anthracene 53-70-3 10 330
Benzo(g,h,1)perylene 191-24-2 10 330
A-4 Rev 7/87



IS

Table A

Contract Laboratory Program
Target Compound List

Pesticide and PCB Quantitation Limits

SOIL
SEDIMENT
COMPOUND CAS & WATER SLUDGE
alpha-BHC 319-84-6 0.05 ug/L 8 ug/Kg _ .
beta-BAC 319-85-7 0.05 8
delta-BHC 319-86-8 0.05 8
gamma-BHC (Lindane) 58-89-9 0.05 8
Heptachlor 76-44-8 0.05 8
Aldrin 309-00-2 0.05 8
Heptachlor epoxide 1024-57-3 0.05 8
Endosulfan I 959-98-8 0.05 8
Dieldrin 60-57-1 0.10 16
4,4'-DDE 72-55-9 0.10 16
Endrin 72-20-8 0.10 16
Endosulfan II 33213-65-9 0.10 16
4,4’-DDD 72-54-8 0.10 16
Endosulfan sulfate 1031-07-8 0.10 16
4,4’ -DDT 50-29-3 0.10 16
Methoxychlor (Mariate) 72-43-5 0.5 80
Endrin ketone 53494-20-5 0.10 16
alpha-Chlordane 5103-71-9 0.5 80
gamma-chlordane 5103-74-2 0.5 80
Toxaphene 8001-35-2 1.0 160
AROCLOR-1016 12674-11-2 0.5 80
AROCLOR-1221 11104-28-2 0.5 80
AROCLOR-1232 11141-16-5 0.5 80
AROCLOR-1242 53469-21-9 0.5 80
AROCLOR-1248 12672-29-6 0.5 80
AROCLOR-1254 11097-69-1 1.0 160
AROCLOR-1260 11096-82-5 1.0 160
\\'.
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B

TABLE A (Cont.) _

CONTRACT LABORATORY PROGRAM

HAZARDQUS SUBSTANCE; LIST (HSL)
INORGANIC DETECTION LIMITS

COMPOUND PROCEDURE DETECTION LIMITS
SOIL
SEDIMENT
WATER SLUDGE
ALUMINUM ICcPp 200 ug/L 40 mg/KG
ANT IMONY FURNACE 60 2.4 -
ARSENIC ~ FURNACE 10 2
BARIUM ICP 200 40
BERYLLIUM ICP 5 1
CADMIUM iCcp 5 1
CALCIUM icp 5000 1000
CHROMIUM ICP 10 2
COBALT 1CP 50 10
COPPER ICP 25 5
1RON ICP 100 20
LEAD FURNACE 5 1
MAGNESIUM ICP 5000 1000
MANGANESE 1CP 15 3
MERCURY COLD VAPOR 0.2 0.008
NICKEL ICP 40 8
POTASSIUM I1CP 5000 1000
SELENIUM FURNACE 5 1
SILVER ICP 10 2
SODIUM ICP . - 5000 1000
THALLIUM FURNACE 10 2
TIN ICP 40 8
VANADIUM — icP 50 :-10
ZINC icP 20 4
CYANIDE COLOR 10 2
A-6
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APPENDIX F

VELL LOGS OF THE AREA OF THE SITE



EQUESTED AND MAIL ORIGINAL TO STATE . JO DRILLERS
SUMER HE’' TH PROTEF“ION, $35 Weyl EQUESTED *MD MAIL ORIO'NAL TO STATE -
$1, DO NO ZTACH GE\ GICAL/WATER SUMER HL N4 PROTE IN, 335 wesy
: PROPER WELL LOCATION, 6. DO NOT DETACH GEOLOGICAL/WATER
. { PROPER WELL LOCATION, .
GEOLOGICAL AND WA'I;H\SUHVEYS WELL RECORD GEOLOGICAL AND WATER SURVEYSIELL ECORD
10. Propert he (O d2r 0 wWen N irdivar ivcad i
. Property owner 4. 22 ell No, COUNTY OF DU PAGE
. 7 0. Propert Well No.
S:i;:;eu IMI ' ' Aﬁ,‘,;: R, EountE Farm Rd., Nhe.ator‘;d 1L
e ' i ’ T Driller ok L License No.
11 Permit No. . A= o= £ 1, Permit No. 110149 Date —10725/83

12. Water from

12. Water uom__l-_flj'\gg:.(l’_.rlL__ 13. County DuPage

omll.a .
o d'P“‘Lhm"' Sec. —A‘.Z?é?a i ot depth 26 _ 10 145 _n. Sec. 12. 8¢
14. Screen: Diom. In. TWP'% 14. Screen: Diam, in, , Twp. 3/N .
Length: ft. Slot _ Rge. Length: ft. Slot Rge. \
Elev Elev.
15. Casing ond Liner Plpe 15. Casing and Liner Pipe
Diem. (In.) Kind gand Welght | From (FL) | To (F1) Locm?gn - Dism. (in.) Kind end Welght Peom (P1.)] To (F1) Loc:';'?;n -
& |Gl b L5l 0 | HO | pSTon A 14| steel +l | ap | sewon piar
Su}f-l s Sud 13
— Vi (
16. Size Hole below casing: | 5 in. 16. Size Hole below casing: _12% __in. - Ttk slsred
17. Static level o4 ___{L. below casing top which is 4 i, 17. Static level _S___f{t. below casing top which Is__1% ft.
obove ground level. Pumping level _&. 2 1t. when pumping ot L58 ' above ground level. Pumping leve! it. when pumping ot .
gpm for hours. gpm for hours, -
18 FORMATIONS PASSED THROUGH THICKNESS | DEPTH OF 18. PORMATIONS PASSED THROUGH THICKNSS3 | DEETH OF
: ¢ BOTTOM
o T Brown Clay 10 10
s ,;‘77 Broken Rock & Gravel 16 26
Ers 57 Limestone : 119 145

(CONTINUE ON SEPARATE SHEET IF NECESSARY)

(CONTINUE ON.SEPARATE SHEET IF 1 \.CESSARY) | > e~ S , 129/84
- D g | SIGNED et " 7 paTE3
SIC _@ /éﬂ/‘ﬁ@__oms g-7 - | R NG

eats Troc T Test D[P W]c Ji 37N e [Dats 1o Vi Tolnfwle] /% 3.0 lE

RN SE NG O I




-~

TO omLLsR's
ﬁussreo A ~ "It ORIGI
' LY J

TO STATE DE- _ _
BUILD”™  SPRINGFIELD .
TAL /WATER ..<VEYS SEC...N. BE SURE TO

\

!
i

GEOLOGICAL AND WATER SURVEYS WELL RECORD

10, Property ow,
f Address

- e
Lie? se Np. m
Date /LI

Driller
11. Permit No.
12. Water from /222 202 ALN 1?. County N i)
at depth Go 10 ZEOH. Sec. [;?__ /
14. Screen: Dlam, in. Twp. _,77_4
Length: ft. Slot Rge. ...___/ <
Elev.
1S. Casing and Liper Pipe .
Dism. (in.) Kind and Welght Prom (Fi.) | To (F1.) Lgcﬂ?:n N
SECTION PLAT
2 gjl/ 297 Q £ Lot 13 Space
Valley S8,.D.
in NW (permit)
16. Size Hole belcz' casing: § in, 2
17, Static level ft. below casing top which is ft.

above ground level. Pumping level ft, when pumping at ____

gpm for hours,
18, FORMATIONS PASSED THROUGH THICKNESS | DERTH OF
32 | AP,
SR |\ Bo

COUNTY Noe2 244,
. (CON ?@Annz SHEET IF NECESSARY)
(A ’/';_éﬂ- — DMATE.
NIPLOR ‘ I ‘

N T
B SR

Wt s e P

16 STATE OFFICE BUILDING SPRINGFIELD
SAL /WATER SURVEYS SECTION. BE SURE TO

. —
GLULOGICAL AND WATER SURVEYS WELL RECORv
Completed 8-22-74

10, Property owner _-\%EM.___ WellNoo
Address 11 S 165 Madison, Hinsdale, Illinois
Driller - DuUPage Pumb, INc. License No. %ﬂ

~ -~

11, Permit No. 315953 Date _July 2
12, Water irom_L%&__ 13. County mPage
at depth ft. Sec. 12
14. Screen: Dlum in. Twp. 32N
Length: ft. Slot Rge. A1E
Elev.
15. Casing and Liner Pipe
Disen. (In.) Kiné snd Welght From (F1.) | To (F1.) .‘.‘82{?’3:’}3"1
. A
A Steasl do.kq._ 0 52 Lot # S Des

tries # 1,

16. Size Hole below casing:___ A8 ___in,
17. Static level ft. below casing top which is 8 ft.
above ground level. Pumping level _12__ ft. when pumping at.50__
gpm for & _hours. Submersible pump set at 84’

FORMATIONS PASSED THROUGH

THICKNESS

52!
68

18.

Drift
Limesgstone

(CONTINVE ON SEPARAT

SHEET IF. NECI‘.BIARY)
2 e vbms_a.zz.a.u__.
COUNW NO»”Z..‘!‘.‘?.‘.‘.

Plaines Indus-

NW NW NW(permit) »

i
1
!
’

LS AL



. DO HOT pEtAcH GEOLOGICAL WATER I =i~ =

PROPER * = " LOCAT
- H o~

= )

GE« UGICAL niwD WATER SURVEYS WELL RECORL

' ' - c -17a
10. Property 0wnei';‘\10.'a(\‘”¢ % ompleted 5-31-77

=0 Wel) No,

Address 3 s (1 Y

a® ->.-§}'D'u.hm

e S

Drillert3a45 |y (: Lt Dy, Ly,
N

1. Permit No. & _"7.9¢, &

License No. _Y 102 -© i
Date3- ¢ . 17

12. Water from_{t vy 3 evor '
,,or:ﬂ':‘lzﬁ 13, County.lQ%P(‘me.
1, StdepthlD 1000 g, Sec. \1 N
4. Screen: Dlam. In. Twp. .2 1\ N
Length: ___ 1. Slot Rgep. !'! e ' 21N
15, Casing and Liner Pipe Elev. —
Dium. (in ) = Kind and Weight From (F1.) | To (Ft.) SHOW
S Qa7 ~ - '
g,jﬂ [~ p‘ o o) LFC‘ _sx{:'gg%?o";x_’i'r

nent Div, Subd, ,

16. Size Hole below casing: 5

-
17. Static level JCY 1. below casinq,tog which is a
above ground level. Pumping level &5 .

gpm for _____ hours.

—NE (permit)

ft.

——

ft. when pumping at

Sub. pump et At 63',

18. FORMATIONS PASSED THROUQ” TH]CKNESS DEPTH OF
BoT h

O Aca i e O “\‘OTOM
L imegten: &0 o

(CONTINUE ON SEPARATE SHEET IF NECESSARY) -

Z .
SlGNED%—C//w-{—(m’\’k' DATE Bl ss

>

COUNTY No.2507¢

1 i I

11, Permit No.
12. Water from —13. County

14. Screen: Diem.

15. Casing and Liner Pipe

UmoR TEAL T IRV e N, 39D MESL
. poNOWP =cH ced” \caL/WATER ¢ o>
PROPER WE_ . LOCATIOR. ~

GEOLOGICAL AND WATER SURVEYS WELL RECORD
Completed October 18, 1977

Address ~ z ; '
Driller — =

at depth

Length: ____ft. Slot

sSHOW

Lot #41,Assess

i | Diam, {in)) Kind and Welight From (Ft.) | To (IFt.) LOCATION IN
o~ ¢ q e 'F\| SsECTION PLAT

2 ,__S'&FF [ 14, O S Lot39CountyCler

: AssesmentDiv,

NE SW NE
16. Size Hole below casing:__ <) __in. gpenhit)
17. Static level _3_ft. below casing top which is ft.
: above ground level. Pumping level ft. when pumping a0
gpm for _L.chours. Sub. pump set at 100’

18. FPORMATIONS PASSED THROUGH THICKNESS [ DEPTH OF

[ iméstrne. 5'() (3

i

SIGNED L5

(CONTINUE ON SEPARATE SHEET IF NECESSARY)
000 ATE.LQ[QLL[JL

COUNTY No. 25237

DUPAGE

[ ' r
i . |

7N-11E



UMER HMEALTH PROTECTION, 335 WEST

DO NOT NETACH GEOLOGICAL/WATER

PROPER ¥ - LOCATIC
GEOLOGICAL AND WATER SURVEYS WELL RECORD
" pon Schultz

10. Property ”“'W—m Well No.
Address Lo ; ing 5 °

11

Driller ....Charlﬁﬁ_%liﬁﬂ_— License No.23.
Permit No. ____,.]:_1,462 Date 9-7-84

12. Water from Limestone 13. County DuPaqge
—'i lon
at depth _128 5 182 g Sec. __ 11 X
14. Screen: Diam. in. Twp. 3N N
Length: _____ft. Slot Rge. ..11E
Elev.
- 15. Casing and Liner Pipe
Diem. (in.) Kind and Welght From (Fu.) | To (Pt.) ‘82:.%3:", "‘1-
1 LA
St A-~53 15 lbs, 0 132 ;‘}:"%"‘;{;’
: (/:_m
t ale gl P
16. Size Hole below casing: S in. Mt N
17. Static level —_100n. below casing top which is +1
above ground level. Pumping level 0_ft. when pumping at._ 1! 10
gpm for ___1 _hours.
18. FORMATIONS PASSED THROUGH “THICKNE3S %%er%ar
Clay 50 50
Gravel 20! 70!
Clay 10 80"
Gravel = 48° 128
Limestone 57 | 185

(CONTINUE ON SEPARATH SHEET IF NECESBARY)

/77
SIGNED _M_@&L. DATE .Sept...19, 1984

/s SIN IE

e L Eaan
P g B

ISUMER HEALTH PRCTECTION, 53% wesT

61,

EPROPER' L LOCATVI

DO NOT DETACH GEOLONCAL/VATER

.GEOLOGICAL AND WATER SURVEYS WELL RECORD

10. Property owner....COXwin Lenz Well No. . 1
Address JeIMs St., Lemont, 1L e
Driller _Charies Fykes License No.  102-23
11. Permit No. —___120250 Dote . 913-85
12. Water from___Limestane 13. County _ DuPage
ermatioa
at depth _12 4o 125 ¢ Sec. _1L3c
14. Screen: Dicm. in. Twp. _3/N X
Length: ft. Slot______  Rge. ________IlE
Elev.
15. Casing and Liner Pipe *
Dlam. {In.) Kind and Welght Prom (Pt.){ To (F1.) How
LOCATION IN
gn A~53 15 J..bS. 0 42 BRCTION PLAT
— SN g o
16. Size Hole below casing: in.
17. Static level 15__n. _below caslng top which is +1 ft.

above ground level:” Pumpinq level
gpm for __1_ hours.

—=Y__{t. when pumping ot 12

18, FORMATIONS PASSED THROUGH

THICKNEAS

Gravel

12! 12'

Limestone

113

j (CONTINUK ON SEPARATK SHEET IF NECESSARY)

- SIGNED

//

DATE_Sept. 16, 1985

37N 5


http://No.il

Hioa

HEWUEDIED AND MAIL UXILINAL (L x 1Aa1E
INSUMER HEALTH PROTECTION, 535 WEST

27641, DOVNM DETACH G” ' OGICAL/WATER
DE PROPE, dLL LOCAY
GEOLOGICAL AND WATER SURVEYS WELL RECORD
10. Property ow 24244041 No, Pj <

DO N{

EQUESTED AND MAIL ORIGINAL TO STATE

E&l.

SUMER HF ‘UTH PROTF~TION, 535 WEST —

/ETACH Gt JGICAL/WATER

/{E PROPER WELL LOCATION,

!

Address - i
Driller Ko. 2 :
11. Permit No. Date : / |
12. Water {rom = 13. Codnty e A !
at depth logﬂy_lt. Sec /Y (?/'0 :
14. Screen: Diam. in. Twp. \
Length: __ft. Slot Rge. ‘
l Elev '
15. Casing and Liner Pipe
Dism. (in.) Eind end Weight From (Ft.) | To (F1.) SHOW
" LOCATION IN
: 4w : BLCTION PLAT
=3 /5 Md«lﬂ’ Q 75 Wl ot 18 ,
16. Size Hole bel;y casing: % in.
17. Static level 22 _ft. below casing top which is / ft.
above ground level. Pumping level 2 _1t. when pumpling a7
gpm for hours.
18. FORMATIONS PASSED THROUGH THICKNESS [ DERTH OF ‘
\éﬂ _\4(4" \ Jd___ |2
" /4
/ ” £ 7_ 1|z# )
. J& xs
4 M
M - R __| 75"
/ééax'. 5 22
1 1
NTINUE QN SE.PARATE HEET IF NECRSSARY) ?

CM.'_A

=

7.8 3N

DATM :

10. Property owner

GEOLOGICAL AND WATER SURVEYS WELL RECORD
Enilie Well No.
Address 11 S 010 Jackson St., Hinsdale, Il.

Driller ..Chaxles Fykes License No. 23
11, Permit No. 101400 Date . 9=17-81
12. Water from__Limestone 13. County DuPage

Formstion 11 ‘/

at depth __140t0 185 . Sec. 4
14. Screen: Diom. in. Twp.

Length: _H. Slot Rge. _11E.

Elev.
15. Casing and Liner Pipe
Dism. (in.) Kind and Weight Prom (Fe)[TocPe) | | BHON. v
5n | A-53 15 1bs] 0 140'] JEGTION PLAT

16. Size Hole below casing:____35 in. '

17. Static level _120_ft. below casing top which is___*1 ft.
above ground level. Pumping level 140_ ft, when pumping at 10
gpm for L __hours,

18. FORMATIONS PASSED THROUGH THICKNESS | DEPTH OF

Top Soil 2! 2!
Clay 123! 125!
Clay & Gravel 15' 140"
Limestone 45' 185!

(CONTINUE ON SEPARATE BHBET h‘ NECESSARY)

SIGNED ﬂm.lm’ /W

DATE Z-2#-82

N-37M-1E

L

[





